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NEW CIVIL PROGRAM AT M.I.T. 


Major changes in the undergraduate program in Civil Engineering at the Massa- 
chusetts Institute of Technology have been announced by Dr. John B. Wilbur, head of 
the department. 

The changes have been incorporated into the curriculum for classes which began 
September 19. Spurring the important revisions of the civil engineering curriculum 
is the Ford Foundation grant for $9,275,000 to M.I.T. for making extensive advances 
in engineering education. Announced in October, 1959, the grant is now supporting a 
long-range program of development and innovation in the entire School of Engineering 

Modern physics, thermodynamics, fluid dynamics, electrical engineering, particulate 
mechanics (the study of particles such as those in soils), and materials engineering 
are among the subjects that are offered. Additional requirements include statistical 
theory and mathematical methods in civil engineering, the latter including numerical 
methods, operations research and computer methods. 

In addition, the department has developed subjects in cooperation with other 
M.I.T. departments covering such fields as geotechnical science, biological factors in 
engineering, and social and political factors in engineering. 
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p That ASEE will now sponsor, co- 
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lished the following definitions because 
f the variety of requests coming to 
SEE for participation in 
Sponsorship of a project includes the ap 
pointment by ASEE of the Advisory 
Committee, approval of the director, and 
yperation of the budget Joint sponsor- 
hip of ASEE and another agency means 
hat they jointly appoint the advisory 
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& That ECRC 1 has a committee 
Research? Cc. G 
Chamber f the University of Pennsyl- 
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Ilway into badly needed work area. 
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ee That about one ut of every three 
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Introduction teac hers knowledgeabl It} the nuclea 
’ y field, however ontinued to hold > th 
Following World War Il. there was _ . p SUE a tO hold up U 


] 
introductior cle; ( 
little encouragement of educational in troduction of nuclear studies in man 


: ng ring s ( ] 

stitutions to introduce nuclear enginee: engineering scho Is. lo meet this situa 
The tion, the Atomic Energy Commission, thy 
National Science Foundation and_ th 


American Society for Engineering Ed 


ing studies into their programs. 
Atomic Energy Act of 1946 restricted 


the dissemination of information. concern- : 
cation jointly sponsored a Summer Inst 


ing nuclear fission and, in particular, its , ; 
tute in Nuclear Science and Technolog 


use for power and other industrial pur- 
poses. Except for those educational in 
stitutions where there were faculty mem 
bers who had participated in the Man 


hattan project, little progress was made 


by the International School at Argonn 
in the summer of 1956, and covered th 
basie science and technology of nuclea 
engineering in a period of eight weeks 


Its cost was borne by the \ Oo. Eacl 
faculty member attending received on 


I 


in the introduction of nuclear studies into 
curricula This was parti ularly true of 
most schools of engineering | xcept for 


some physicists and chemists, few mem ; : pliant: 
month's salary from his home institution 


In addition, the N.S.F. agreed to provid 


bers of engineering faculties had ever 
had the opportunity of either studying 


nuclear physics or of working at one of th necessary additional monies to pa 
j " qu , ional nth’ 1 
the National Laboratori« s where atomic a an eq ial a Iditi al montns salary 
pate . : 

energy research and development wert mit not to exceed $750 plus his trave 
‘a : Lng . os ] ] . 
under way ling expenses trom his home to Argon 
Os re » ueearlia and return Che number of qualified ap 

In 1954. Congress revised the earlier | k 


plicants exceeded the capacity 60) 


the International School to such an ex 


Act and removed certain restrictions 
relative to the dissemination of informa- 


; . } rookhaver ; :b- 
tion about nuclear fission and its use in tent that the Brookhaven National La 
the development of power and for other oratory at the request of the A.E.C, un- 
industrial purpose The shortage of dertook to provide a similar Basic Insti 

: , tite for {) fa ult 1 nb ler th 
: x ‘ me conditio 
Aor bay] ASEE S moni | } | { 
1 Evalu of Summer Institute inl mene - 
, olte i¢ | 11 th S \Il Ih) ' 0) ’ 
Presented at ASEE Annual Meet igade , a . = 
r June, 1960, at Purdue University except that the A.E.( undertook th 


] 
for faculty members from engineering 
schools The first Institute was offered 
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AEC-ASEE SUMMER INSTITU 


Feb., 19¢ 


\S.F. In addition, 4 Advanced Insti 

tutes were also provided for those faculty 

members who had either attended the 

previous Basic Institutes or had had the 

equivalent in experience 
There follows a list of the Summer In- 

stitutes sponsored by the A.E.C. and the 

\SEE and offered to faculty members of 

ngineering S¢ ho Is. 
10 Basic Institutes in Nuclear Science 

nd Engineering 

1956 and 1957 Argonne National 

Laboratory, 

1956 and 1957 Brookhaven National 
Laboratory 

1958 and 1959 Cornell 

Brookhaven National 
oratory 

1958 and 1959 North Carolina Stat 
College with Oak Ridge National 
Laboratory 

1958 University otf 
,erkeley Radiation 
tory 

1958 


gonne 


University 


Lab 


with 


California at 
with Labora 
Purdue University with Ar- 
National Laboratory 


11 Advanced Institutes in the follow 


ng subjec ts: 


1957, 1958 Nuclear Metallurgy— 
Ames Metallurgical Laboratory 
1957, 1958, 1959 Chemical Process 
ing—Hanford Atomic 

Operations 

1957 Theoretical Reactor Physics 
Oak Ridge National Laboratory 

1957 Use of Teaching 
Argonne National Labo 

1958 Reactor 
Control—Argonns 
orator 

1958 Reactor Theory and Practice 
—University of Michigan 

1959 Special Topics in Reactor Op- 
eration and Design—University of 
Mic higan 

1959 Specialized Nuclear Studies— 
Argonne National Laboratory 


Pro essing 


Reactors 
atory 

Instrumentation and 
National Lab 


In the fall of 1959, the American So 
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ing Edueation under 


took to evaluate the contribution made 


Institutes to 


stionnaires were maile 


engineering 
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ducation 7) 


rES 391 


of 147 schools from which 
faculty members had attended one 
or more summer institutes. This report 
deals with the replies received from 92 
institutions (62.5 including reports 
on 290 (78 faculty attendants. It 
consists of two sections; the first gives 
lysis of statistics, the 
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second, the 
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Statistics 


1. Evaluation of Institutes by the Deans 
of Schools of Engineering, or by Their 
Designees—based on_ their 
‘Appraisal of the contributions the sum 
mer institute programs have made to your 
nuclear education program” 


answers to 


Of the 92 institutions submitting an 


Swers: 

63 (68.5 have indicated that th 
institutes were of definite assist 
ince—i.e. that they stimulated the 
ntroduction of nuclear studies 

id that they made programs in 
nuclear science and engineering 
vailable at much earlier date 
by as mu¢ h as 2 years, or more 
than would have been possible 
without the training provided by 
the Institutes 

14 (15.2: indicate that the insti 
tutes have been of some value 

Only 4 (4.3 imply that the insti 
tutes have been of little, or no 
value 

11 (12.0 lid not submit answers 
to the above question. Of thes« 
however, 7 (7.6%) are granting 
master’s degrees in Nuclear Sci 
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2, Advanced Institutes. Reports on 111 staff members who have attended advanced 


} nye 
institutes, of whom 43 have also attended Ba Institutes, indicate that 
64.0 give courses 1 lear science or engines g 
; ~ 1] , 
11.7 in addition to the above, give parts of courses ‘ 
ence or engine g 
- 1d . } 
{ } n addition to t! t {' I t mat i 


(Committees 





oe thant 0.9 in addition to tl t ] 
slo. f iddition to the a t | t 
inst y ich ite t 
Invé 7 0 Idition to tl tt 
ki df n to tl 
| 1 (84.7 ppear to | king t titut 
+ 4] Bes or C f 








‘ {i i ‘ ‘ 
11) } 
1idua titut . sch } r eplied i \ I 
egal ‘ 
ttle W's } o 
\f } 
Current ’ | . ~ 
Fit + 4 ] 
institu. | 3 be 2 
‘ | ] \ + | 
‘ | mb¢ a to attend i 
ats | | j60—54 Re » 
OVE \ } t 
Jumber of staff to attend later O t 
‘ - } es } I 
stt S87 plus 15 Agen ~ 
t 1 
I St 
ZA mcea Instit ites Ad 
t Niurmber f staff t tte ] . 
I | c \ 
“se 1960—49 I } 
ting ¢ N er of staff to att 1 late ( le } 
, ) | ~ . . 
inst -/ |} s 12 ¢ , i 
f r subiect 
4 l I t ( 
tit +} um} 
' 
1 } i been p 7 
’ { thy } 
. 2 
; ce . +} 
i} i 
f +} ctotict Re 
1) 
} 
( 
) r ; 
¢ 
, ) t ty) 
; \f + r ; ‘ ie 
stu ~ ' } 
| - the ) t I l¢ p ssib] 
| 1/ + ; + + ] "# 
t | r to +) 
I + ? al Oo 
f 
' + C 
; I 
: | I 
} 4 ' 
) 
\f ai } ; 
I I 








394 JOURNAL O} 
pear to have developed well established 
programs in nuclear studies by the fall 
of 1959. Almost three-quarters, or 36, 
of these institutions are offering curricula 
leading to one or more special degrees in 
nuclear science and/or in nuclear engi- 
neering. The remaining 13 offer majors 
in nuclear studies which may be taken 
by candidates for the more conventional 
degrees. 

Most of the remaining institutions, 40, 
or 43.5%, provided minors or electives 
in nuclear and/o1 
an earlier stage 


science engineering 
These institutions are at 
in the development of their curricula in 
nuclear Many of them have 
planned additional courses; several ex- 
pressed the hope that the Summer Insti- 
tutes will be continued. 


studies. 


The number of students enrolled as 
candidates for special degrees was indi« 
cated as 700. Of these, 180 were 
awarded degrees in 1959; the remaining 
520 are candidates for degrees in either 
1960 or 1961. 
minima since several institutions did not 
supply complete figures in their answers 
to this question. The data given, how- 
an increasing number of 


These numbers are 


ever, indicate 
candidates for these special degrees year 
by year. Moreover, these numbers do 
not include any candidates for conven- 
tional degrees who are taking majors in 
The dean of one engi- 
“during the 
past two years over 1,000 students have 
been enrolled in the 20 graduate courses 


nuclear studies. 
neering school writes that 


in nuclear studies now offered to candi- 
for One 
cludes from such evidence as this that 
the number of students now enrolled in 
these 92 institutions who taking nu 
clear studies must be in the thousands 
It further appears that many of them owe 
their present opportunity to take courses 
in the nuclear field to the Summer Insti- 
tutes and the equipment awards that 
have been provided by the A.E.C. 


dates master’s degrees.” con- 


are 


Ill. In the vast majority, over 80%, 
of the reports on individuals, the influ- 
ence of attendance at the Summer Insti 


tutes has bee 1 described as “enormously 


beneficial,” “invaluable.” “stimulating,” 
and as “pro iding knowledge for counsel 
ling on curriculum problems,” “bette: 


ENGINEERING 


KDUCATLION \ 1—No. § 


understanding,” “improved backgrow 
for teaching,” ’ ete. Fort, 
eight of the 55 individuals who hay 
been checked as making “little or no cop. 
tribution” in the way of current activiti 
at their home institutions includ, 
in this category. 

As might have been expected, the de 
gree of value an individual obtained frop 
a Basic Institute 
pended upon the breadth of his prof 

ind the 
returning 


“broadening 


were 


appears to have & 


sional interests and his attituds 
extent of his contribution after 
to his home institution, upon not only } 
but also the readiness 
stitution to introduce 
into curricula and to provide the labora. 
torv equipment therefor 


ot his It 
new subject matter 


initiative 


nature of the Basic Inst 
tutes naturally did not provide those wh 
attended them with the de pth ot 
background that is desirable for the con- 
duct of specialized courses in the nuclear 
field. The fact is noteworthy, however 
that 50 of these attendants, or 28% ,n 
1959-60 the nu 
clear field at their home institutions an 
that an equal number are responsible for 


The survey 


only 


conduct courses in 


parts of courses or have introduced sig 


nificant nuclear subject matter into cor 
ventional courses. A significant number 
of the 90 attendants at the first Basic 


Institutes, given in the summer of 1956 


were of high professorial rank; thei 
other responsibilities would not permit 
many of these to conduct nuclear courses 
There is indication, however, that, i 
their administrative « ipacitie several 
have assisted in the introduction of nu 
clear studies at their institutions. Cer 


tainly, these Basic Institutes appear t 


have provided an understanding of th 
Importance an | pe of the field of m 
clear engineering that has stimulated tl 
introduction of nuclear subject matter 
into curricula 

[The Advanced Institutes ippear t 
have been very successful in encouraging 
attendants to conduct speci ilized courses 
Seventy-one, or 64 of these attendants 
now conduct courses in the nuclear field 
an additional 1 re responsible 
parts of yuu ‘ troduced sig 
nificant | t matt t 
ent il CO ( 
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Feb., | AEF C-ASEE SUMMER INSTITL 

IV. There exists a demand for the con- 
tinuance of the Summer Institutes, par- 
ticularly for those of an advanced char- 
acter. While there are still institutions 
which no doubt could profit from a repe- 
tition of the Basic Institutes in the sum- 
mer of 1961, the need for such Institutes 
is diminishing. In addition to those who 
have attended Basic Institutes, there is, 
each year, an. increasing number of sci- 
entists and engineers who are awarded 
master’s degrees with at least majors in 
nucleat While many of these 
will be recruited by industry, some will 
prefer to teac h. therefore, an 
increasing availability of candidates with 
master's degrees to meet the staff needs 
of engineering the field of 
nuclear science and engineering. 

With respect to the Advanced Insti- 
tutes, the situation is somewhat different 
Manv engineering schools have indicated 
their desire to have certain members of 
their staff obtain more background in the 
nuclear aspects of their particular fields 
of science and engineering. In the sub- 
iects where the indicated demand is suf- 
ficiently high, some Institutes should be 
provided in 1961, and probably in 1962. 

Many participants in Summer Insti- 
tutes have emphasized the great value to 
them of the opportunity to meet their 
colleagues from other institutions and to 
discuss with them their mutual problems. 
Since many schools of engineering are in 
the early or developmental stage of cur- 
ricula dealing with nuclear science and 
engineering it would seem timely to pro- 
vide for regional conferences for those 


studies. 


There is, 


schools in 


TES 
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responsible for programs in the nuclear 
field. Summer Institutes of one or two 
weeks’ duration at which the problems 
and criteria of value in the field of nu- 
clear education could be discussed would 
be, we think, welcomed. 

VY. The past ten years constitute an 
interesting chapter in the history of engi- 
neering education. There has been a re- 
newed demand for greater emphasis on 
basic se ience and mathematics and for 
more attention to the important social 
implications of engineering developments. 
rhe the vital 
importance of basic research has re sulted 
in a higher evaluation of graduate work 
ad The application 
of new knowledge to products and proc- 
esses of economic importance has con- 
tinued to be accelerated. The young en- 
today world of greater 
change than ever before. To 
function effectively he needs to be an 
educated man in every real sense of the 
Training in a specialized technol- 
ogy will not suffice; it tends to limit both 
his opportunities and his ultimate profes 
sional attainments. In no field has this 
been more evident than in that of the 
development and use of nuclear energy. 
In the past four years the Summer Insti- 
tutes have brought this message to about 
100 faculty 120 schools of 
science and engineering. These Insti- 
tutes, sponsored by the A.E.C., the ASEE 
and, in part, by N.S.F., may well prove 
to have played a significant role in this 
important chapter of American engineer- 
ing education. 


increased recognition of 


and vanced degrees. 


gineer faces a 


dy namic 


word. 


members of 





ADMINISTRATION INSTITUTE 


An Institute on College 
versity of Michigan, June 26-30, 1961. 
methods 


making process, human relations, and basic skills of administration. 


and University 
The program will focus upon principles and 
ff organization and administration, including discussion of the decision- 


Administration will be held at the Uni- 


The staff will 


include the faculty of the Center for the Studv of Higher Education and other resource 


persons 


The Institute, in its seventh year of operation, is intended for presidents, deans, 


etc.: 
secured from the director 
Arbor, Michigan. 


business officer S 


I Algo D 


the membershsip is limited to sixty persons. 


Henders 


Information may 
The University of Michigan, Ann 


on 





Evaluation of the AEC Equipment Grant Program 
in Nuclear Engineering and Science 


Report of the Equipment Grants Evaluation 
Subcommittee of the ASEE Committee on 
Nuclear Engineering Education 


R. J. MARTIN 
E. A. TRABANT 
C. E. DRYDEN, CHAIRMAN 


Summary 


This paper presents the results of a 
comprehensive survey conducted by the 
Committee on Nuclear Engineering Edu 
cation of the American Society for Engi 
neering Education The purpose of the 
survey is to evaluate the impact of grants 
lS. Atomic En- 
ergy Commission to colleges and univer- 


in-aid awarded by the 1 


sities for the purchase of nuclear equip 
ment to assist educational programs in 
nuclear engineering and science The 
survey has shown that the grant program 
has been well administered and that the 
equipment provided by the grants has 
proved to be extremely valuable to the 
recipient institutions in the conduct of 
their nuclear educational programs. Sur- 
vey questionnaires were returned by 79 
of the 125 institutions which have re- 
ceived grants for nuclear equipment from 
the Educational and Training Branch of 
the Reactor Division of 
the AEC. During the period from 1956 
to 1960 this AF¢ 


grants of over 12% 


De velopme nt 


Division has awarded 
million dollars for 
The reporting insti- 
tutions have purchased nuclear equip- 
ment and facilities from their own funds 
which more than match the AEC grants 
to these institutions In addition, the 


capital equipment 


Presented at the Annual Meeting of 
the American Society for Engineering 
Education 


20. 1960 


Purdue University, June 


{EC has loaned source and special nv- 
clear materials such as uranium, heavy 


water, etc., valued at over 10 million dol 


lars to the 125 grantee institutions. Th 
survey also provided partial information 
on grants awarded by other divisions 


the AEC: the Office of Isotope Develop 
ment and the Division of Biology and 
Medicine 
drawn concerning grants from these di- 
the data were incomplet 

The educational value of the nuclear 
equipment grants awarded by the Divi- 
sion of Reactor Development of the AEC 
is indicated in part by the nuclear engi 
neering and science laboratory course en- 
rollments listed by the 79 reporting in 
stitutions. They reported 3489 student 
registrations in 183 nuclear laboraton 
1959-60 academi 
year, an increase of 24.4% ove the en 


However, no conclusions wer 


visions since 


courses during the 


rollment in 1958-59. Also the reports 
indicate that nearly 85°% of the students 
were taught in laboratories which 


comple tely o1 p urtially equipped as are 
sult of AEC grant funds 

A projection of the equipment needs 
of the reporting schools shows that dur- 
ing the next 3 or 4 vears, the engineering 
colleges now participating in the grants 
program will require over 20 million dol- 
lars of additional nuclear equipment. I 
addition there is considerable merit t 
the concept of improving, through a new 
grant program, the nuclear science ¢a 
pabilities of about 100 outstanding liberal 
arts and sciences colleges which could 
prov ide graduates of high ( liber inter- 


\ 
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LEC EQUIPMENT GRANT PROGRAM ) 


sted in further studies in the field of 
nucleat engineering and sciences. 

The Committee expresses concern that 
the present budget level ot the ARC Nu 
clear Equipment Grant Program (ap 
proximate ly two million dollars per year) 
is grossly inadequate for the important 


task ahe ad 


Introduction 

In 1954 the revised U. S. Atomic En- 
ergy Act removed previous stringent se- 
curitv regulations and made available to 
the public considerable basic information 
and materials relating to nuclear fission. 
[his made it possible for educational in- 
stitutions to readily disseminate knowl- 
edge in the field of nuclear science and 
engineering provided that the teaching 
staff had adequate background training 
and proper facilities. 

Most institutions of higher learning 
were immediately faced with a shortage 
ff teachers in this field and _ practically 
no appropriate laboratory facilities existed 
on the campuses. A few trained profes- 
sional personnel were employed by edu 
cational institutions from government and 
ndustrial AEC contractor sites to teach 
Others who 
vere experienced in nuclear matters and 


this relatively new field. 


vho were on the staffs of educational in 
stitutions were shifted to nuclear science 
ind engineering teaching assignments 
[hese teachers had gained such experi 
ence during and atter World War IL by 
means of full-time jobs, summer employ 
ment, or part-time consulting activities 
n the Atomic Energy program. How- 
ever, all such sources of trained teaching 
personnel were capable of providing only 
asmall fraction of the teachers needed in 


this educational activity. This was par- 
ticularly true in engineering colleges 
throughout the nation, which were at 


tempting to meet the educational needs 


for graduate nuclear engineers who could 
make effective contributions to the rap 
idly developing field of nuclear energy 
technology. ( onsequentls of necessity, 
1 number of teachers of nuclear science 
and engineering were trained after 1954 
by means of cooperative programs worked 
out with the Atomic Energy Commission 
Some vere given le aves ot abse nce from 


their home. institutions to work at an 
AEC national laboratory or on the site of 
i AEC contractor 
to more formal training activities such as 
the Oak Ridge Institute of Reactor Tech 
nology. Still others were trained at one 
or more Summer Institutes in Nuclear 
Science and Engineering which have 
been jointly sponsored by the AEC and 
the American Society for Engineering 
Education since 1956. The results and 
relative merits of these AEC-ASEE Sum- 
mer Institutes are discussed in another 
paper in this series. 


Others were sent 


It was soon recognized that practically 
all of the teachers conducting programs 
Im Tue lear science and engineermeg in in- 
stitutions of higher learning were seri 
ously handicapped by the lack of proper 
laboratory equipment to provide the 
necessary demonstrations and student 
Che Division of 
DRD) of the 


AEC, recognizing these severe limitations 


laboratory experiments. 
Reactor Development 


in the educational processes, issued a 
policy statement in the summer of 1956 
to the effect that over a period of years 
grant funds in amounts not to exceed a 
total of $350,000 per qualified school 
would be available for laboratory equip- 
ment needed to supplement the knowl 
edge attained lecture 
courses lo quote from the original 
AEC policy statement 
has authority to a 

tional institutions by making grants and 


Via classroom 


lhe Commission 
t non profit educa- 


contributions for acquisition ol apparatus 


lucational and train- 
Che following program of 


ind equipment for e 
g activiti 
assistance 15S d 


sities to 
equipment which are needed to present 


esigned to assist univer- 
acquire the various items of 


adequate and meaningful laboratory 
course work in nuclear energy technol 
ogy.” In the section related to assistance 
for training reactors, the policy states: 


AEC financial assistance in the procure 
ment of a training reactor will be given 
nly to educational institutions with en- 
gineering curricula accredited by the En 
gineers’ Council for Professional De velop- 
ment.” The policy also states that sup 
port for a training reactor must be related 
toa “broad CUTTi¢ ulum Ink rue le ar energy 
technology at the graduate level... .” 
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note the 


It is intere 
emphasis 


to 
on nuclear energy 
to 
credited institutions in the cas 
ance with procurement of a t 


ting repeated 
technology 


ECPD-ac 
ot assist 


and the specific referenc 
ining re 
actor. This emphasizes the re 
of laboratory 


broad area of nuclear engineer 


ygnition 
the 
ing as well 


needs for facilities in 


as the nuclear sciences which underlie 
this technology. 
Since 1956 assistance has been ren- 


through the AEC Division of Re 
actor Development equipment grant pro 


dered, 


gram, to 125 colleges and universities in 
the United States in the amount of $12.- 
741,917 as of January 1, 1960. Also 
these type of 
teaching equipment assistance program 
made by the AEC 
Division of Biology and Medicine and 
the AEC Office of Isotopes Development 
provided that the laboratory courses re- 
quiring equipment were related to these 
areas of interest. 

At its October 1959 meeting the ASEE 
Nuclear Committee decided 
survey those institutions who had re 
ceived AEC-—DRD equipment grants. 
Che reporting and evaluation of the re- 
sults of this survey are presente 1 in the 


auring years, a similar 


has been available 


to m ike al 
ol 


remainder of this paper 


The Survey and Methods of Evaluation 
In 


were sent by 


December 1959, questionnaires 
the Ameri Society for 
Engineering Education to the deans of 
engineering of the institutions who had 
received Atomic Energy ( 

ot Reactor 


Di 
equipment grant funds 


alli 


Ommission 
vision Development nuclear 

Also, question- 
institutions who 
had sent teachers to one o1 AEC- 
ASEE Summer Institutes. In cases where 
institutions participated in both activities 
utilized 


naires were sent to all 


more 


a combined 


survey torm was 
Otherwise, a single questionnaire was 
used for the appropriate activity. Survey 


torms were completed 
79 institutions who had 


fun ls tl 


and returned by 
ived equip- 


rece 


m Vari 


I 1S divisions 

Of these 7 turns, a total 

ed Division of Reactor 

grants, | had 
Office 

1] 


ment grant 
of the AE( 
of 77 had receiv 


Development 


dre 


ret eived 
Devel 


received 


, 
if Isot ype 
had also 


grants from the 


opment of which 
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DRD grants, and 9 had re 1 grant 
from the Division of Biology id Med 
cine, of which 8 had ; » received DI 


grants 


It should be pointe 1 out 


attempt was made in thi to of 
tain complete information emit 
AEC grants from the Office of [sotons 
Development or the Division of Biolog 
and Medicine. The data returned by th 
deans of engineering concerning sy 


grants have been tabulated, but no « 
tensive analysis or projection ire 
on these data because informatio is j 
complete. 

Data were collected and 1 ported 


the following phases of tl 


vram 


l Total grants received bv th 
institutions including a brief descrip. 


ng 
tion of equipment obtained and the 


source of grant funds. 


2. Grants which had beer quest 
but not yet received by thi reporting 


titutions 


3. Type and estimated cost of add 
tional equipment required which repr 
sents the minimum needs to effectiy 
operate the program for the next th 
or tour years (regardlé f e 
funds 

1. Self support pi led by tl ré 
porting institution as t juare feet of 
laboratory space, exp« tures for capit 
equipment and facilitic 1 op 

g costs ind nnual il ost 

5. Nuclear materials ] | to the i 
stitution by AEC. Reported it 
includes use of mat ls 1 loan, bot 
for laboratory programs which are pa 
tially supported by AEC equipment 
grants and for laboratory programs which 
are completely supported by tutions 
equipment purchases 

6. A tabulation of nuclear engineering 
or applied nuclear science) laborat 
courses established and enrollments 
such laborat ry courses for the a len 
vears 1958—59 and 1959-60. At “ 
livision of th inftormat n Was 
queste 1: al lab rat ’ A I cs enti ] 
supported by AEC equipment grants; 
b) laboratory coures intly s ipported 
by AEC and the institution’s equipment 
funds; and (c) courses supported entirel 
from institution funds 
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fe nments bv the ep rting 
titut erning the value of the 
KC ¢ t grants in establ hing 

ling Ip r tl uclea 
g { ( ct ) {(_omments 


h 6, the 
mation from the 
Development 


their total grant program to 125 insti 
tions ll as the availability of re- 
ch re tor teaching reactors, and 

t il as embli m unis ity cam 

st fable 7 reports these data and 
le 8 present i comparison of the 


th the total grants 


) An evaluation 


tatist ntormat l btained from 
Su! 1 tl ] s and 1 
, lat follow ¢} p itation of 


Discussion of Survey Results 


deve e institut i reporte | In- 
rmatior cerning AEC equipment 
grants (1 Of these, 72 were in 
titutions thi ¢ rmneermg currK ila at 
lited by the Enginee Council for 
Tess il LD) elk pment i PD Che 
il] ¢ I were non wccredite 1 

\ tit t n é 

iplet t] grants pro 

t { | ible i 

from the equipment 

t il stitutions were 
f t ts, but suggested certain 
polic administration 
stitution indicated 

nt { ls should p 

[ 


*RAM 


I » \ 

for graduate t research equip 

ent, as well as equipment primarily for 
rmal laboratory course work. No re- 
porting institution was opposed to the 
Ak frants prog ) indicated any 
ind ts from its implementa- 

R y R tir 


grants reported by 

$9,406,876 or an 
$119.000 per 
2 Of this amount, 
240U,52Y9, Or appl mately 4.5 of the 


ted AEt int fund was awarded 


age of approximately 


Development 
ARC Di ! t B yy and Medi- 
no definite 


t 
tempt n to obt complete 
tormation D ning grants made by 
e AEC D Furthermore, one 
Eo t portion of 
( ces to be re 
t ( Is Im View 
facts: (a) the DBM 
sned primarily to 
physical science, but 
t to ¢ the biol sical and 


medical area I ¢ ication; and (b) the 
OID p ! ted about 2% years 
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(; t's REQUESTED BY REPORTING | iTUrK 

Not Yet RECEIVED 

NEC ; ( 1 Gre 

. Re Req 
Div. of Reactor Development 37 $2,920,248 $79,000 $37,000 
Othce ot Isotope Le velopme nt 4 199 344 48 400 2 500 
Div. of Biology and Medicin« 2 32,419 16,200 400) 
All AEC Sources 43 3.152.011 73.300 39 900 


funds available for support of equipment 
needs concerning radioisotope technology. 
It is of interest that of the 77 DRD 
grants reported only five are in excess of 
$300,000 while 42, or 54.5%, 
than $100,000. Additional comparison 
of these 77 grantee institutions with the 
total 125 institutions which have received 
DRD grants is contained in Table 8. 


are less 


Grants Requested by Reporting 
Institutions (not yet received) 
Forty-three institutions reported pend 
ing grant requests to all AEC grant 
sources for a total of $3,152,011 or an 
average request of $73,300 (Table 3). 
When divided among the 79 reporting 


institutions, this amount averages $39, 
900 per institution Again, the total 
grant funds requested from OID and 


DBM sources constitute a small percent 
age of the funds reque sted by the re port 
ing institutions. It is of interest to note 
that the grant requests now under con- 
sideration equal about one-third of the 
since 1956 


grant funds awarded 


Additional Equipment Needs 
of Reporting Institutions 


Sixty (60) institutions reported addi- 
tional equipment needs of $11,593,447 


TA 
ADDITIONAL EQurepMENT NEED 
tN Ir 
- Re 
luture Needs Not Including AK¢ 60 
Grants Requested 
AEC Grants Requested 13 


Not Yet Received 
lotal Additional Needs 69 


or an average for 79 institutions of $147 
000 (Table 4 
tion to funds already request d, but not 
vet received. When Olle adds to th 
the value of the requested, the 
total additional needs of the 79 r porting 
institutions amount to $14,745,458, o 
$186,900 per institution Phe 
questionnaire specifically asked for addi 
or tou 
vears, so the tabulated information does 


These needs are in addi 


grants 


Surve 
tional needs over the next thre 


a complete tatement ot 


needs and anticipated eX- 


Further 


grants 


not represent 
long-range 
penditures regardless of source 
the small percentage of 

“total additional 
would indicate that engineer 
formalizing thei 


quested” to needs 
21.4° 
ing colleges are not 
future needs into grant proposals to th 
extent that might be expected. The ew 
rent level of the DRD grant program at 
tbout two million dollars per 
iccount, in part, for this situation. 


vear might 


Self-Support of Programs by Reporting 
Institutions 


Virtually all of the 


tutions have provided self-support fi 


79 reporting insti 


their nuclear program in one or more r 
spects (Table 5). The qui 


stionnaire 1 


Re 
$11.593 447 $193. 000 §$147.000 

152 011 73.300 39.900 
14,745,458 214,000 186,900 
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I t 
: F P RAMS I 
} INST I 
Re 
i at opa 380,212 4. S00 
S I 
| i ent and $10,796,230 $136,500 
bac 1) 
\ ial O itl S 610.666 § 7.730 
7 oO 
Ex] I 
Annual Salaries $ 1,786,273 $ 22.600 
Do 


quested information on: (a) laboratory 
(b) capital equipment and facil- 

annual operating expense; and 
The space 


space; 
ities; (¢ 
d annual salaric S expense 
provided for nuclear programs totaled 
380,212 square feet. Expenditures for 
capital equipment and facilities from the 
institutions’ own funds amounted to $10,- 
796.230. It should be noted that this 
investment exceeds the capital equipment 
grant funds from all AK‘¢ 
Furthermore, these institutions 


sources re 
ported. 
ire budgeting institutional funds of $2.- 
396.939 on an annual recurring basis for 
Obvi- 


musly, this rer urring contribution will con 


perating expense and_ salaries 


tinue and increase as the programs ex 


pand in future vears. Chis represents 
good evidence of the seriousness and in 


tent of the institutions concerned 


I 

LAY ( ] 
LEC G | 158-59 
Os i) 
I I AEC I 95 ) 
195 ( 
I | ¢ 1958-59 
1950-460 
I I S 1O58& ) 

NY 
Pere Inere .) 1958-59 1958-59 
1950-60 


RAM 101 


Laboratory Class Enrollment Reported 
results provided further sup 
porting evidence of the value of the AE( 
equipment grants as well as the growing 
nature of the 
intent of the institutions offering educa- 
tional programs in nuclear engineering 
In 1959-60 the 79 report- 
ing institutions listed 183 laboratory 
ourses and student enrollments of 3489 
This repre- 


Survey 


program and the serious 


and scirence 


in those courses lable 6 
sents a 22.1° 
24.4 increase in enrollments over the 
1958-59. When one con 
siders that only a very few laboratory 


micrease In Courses and a 
previous year, 


courses existed In engineering schools 
prior to 1956, this is truly a remarkable 
growth pattern Also in 1959-60, 84.8% 
of all laboratory student enrollments were 
taught in laboratories where the nuclear 
equipment was completely or partially 
furnished through AEC equipment grant 
A projection of these data to the 

DRD 
would indicate that laboratory 


funds 
125 schools who have received 
grants 
student enrollments were well in excess 
of 5.000 during 1959-60 

While no separate tabular summary of 
loans or grants of AEC source and special 
nuclear material is presented in this pa- 
per, the questionnaires show that many 


lifferent types of mate rials were received 


vy the institutions and that they were 
utilized with the laboratory courses in 
much the same ratio as indicated in this 
} 
( 
15.6! 
19 
5 A) 67.8 
nH} Si} 5 
16.6 
£€ 9 
S | 
) S() 10% 
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1 ' 
lable in regard to source of equipment 


AEC 


from funds or institution’s fund 


A Review of AEC 
Equipment Grants 


Data the 125 which 
have received nuclear grants from AEC’s 


DRD 


on institutions 
Division of Reactor Development are pre 
sented in Table 7. This table also indi 
cates the relative amount of grant funds 
received by various institutions, whethe1 
or not they are ECPD accredited 
how many have research reactors, train- 
ing subcritical 
The data were obtained from AEC and 
include all grants made by DRD through 
the 6th grant December, 1959. 
Chey are, therefore, comparable from a 
time standpoint with the ASEE question- 
naire. Of the 125 schools, 104 
ECPD accredited and 21 are not ac- 
credited by that organization. Fifty-eight 
schools (46.4¢ received grants of less 
than $50,000 and eight 
grants over $300,000 Che average grant 
for the 125 schools was $102,000—slightly 
lower than that reported by the 79 insti 
tutions for this survey. Of this group of 
125 grantees, 8 have research reactors. 
and 88 have 


and 


reactors, or assemblies. 


series, 


are 


6 1° ) received 


31 have teaching reactors 


EEN 


GINEERING EDUCATION N 
have itical assembli 20 have both 
ub riti i and reactors 14 have no sub 

ticals and 28 have neither bcritical 


Compari on of ASEE Surt y 
with Total DRD Grant 


It is of interest to con pare the data 
obtained from the ASEE survey with that 
of the AEC and to attempt to project the 
reported needs of the nstitut 

the 125 institutions who have 


rece ived DRD nucle al equipment grants 


ms to 


( mbrac 2 


[here are at least two methods of projec- 
tion which could be One of 
these would be a projection on the basis 
f the ratio of porting to the 
total. The other method would 
the ratio of the amount of grants r ported 
to the total by DRD 
Both methods of projection are illustrated 
in Table 8 for the reported total addi- 
tional need iously shown in Table 4 
lhus nstitu- 
tions’ basis the project d total additional 
eeds 740.200 while on a 
ratio of grants reported” basis the 
ected needs would be $20.791.000 
Another method of viewing the pro- 
jected total needs would be to evaluate 


introduc ed 


schools re 


( 


be On 


grants awarded 


pre\ 


on a “ratio of number of 


} 9) 


would be $23 


e pro- 


no reactors on their campuses Also 8] the funds necessary to put all of the 125 
TA 
AEC—Division oF REACT DEVELOPMENT GRANT Ay | 
RESEARCH REACTORS, TEACHING REAC1 S \ M 
(mM) > in 
Institutior 18 14 14 10 25°" 
Per Cent of 1 { 14 Lz 9 8.0 i i 10 
ECPD Accre 14 14 » 104 
Non-Accredite | 19 1 1 
Re earch Re ( | | 4 ) l S 
Teaching Reac ] l } 1 
N Reactors 5 3 ‘e 
Subcriticals ] 16 Q 6 ) J 
Subcritical a Re 1 1 3 2 0 
’ *.* | ~ 
No Subcritic | 2 5 8 1 : 
| 
. . } 
Neither Subc ca | 1 
Reac | 
* Info j i \ E( | S \ DRD 
grant funds 
** Total grants for 125 Insti $ $12,741,917 D 195 
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’ 
stitutions up to their maximum grant 
: a , 
ing of 5590,000, This would require 
rant funds in excess of $30.,- 
, 
I 


felt that additional grant 


Is approx matel $20.000.000 
iid be an appropriate projection of 
ture ( l request for the AEC 


: 
ear equipment grants provided under 


policy and administration of the Divi 

n of R tor Developme nt A furthe 

| I t] \ ilidity of such p rections 

he projection of grants currently re 
yuested from AEC from Table 3 to 125 
istituti Such a projection gives a 
tal of $4.800.000 ompared to the 
nt >9,000,000 of grant requests now 


reviewed by AE¢ 


Conclusions and Recommendations 
r] indication from the r 


Its of this survey that the AEC nuclean 


pm t int program has been ex 
el essful These grant funds 
. . ’ ; 
e pro 1 d engineering colle ges with 
mportant portion of the laboratory 
jl pment necessary to activate prope! 
tional nroagrar 1 nncl r ’ 
mal programs in nuclear ¢ 
l ences in these institutions 


Jrants program has been effectively 
idministered by personnel of the AEC 
JIVIS 1 of Reactor De velopment Edu 


h a inter- 
lationship between the AEC nuclear 
juipment grants program and the AE¢ 

ASEE Summer Institute program. There 
s evidence that in many cases, the fac- 


ty 


the summer in- 
stitutes have been responsiblbe for the 


specification and use of nuclear labora 


. 
members att 


i} ; 
j ) 81 OOO 
O4 l S00 
I s: 1.61 14.745,.458 = $23.740.200 
’ $1 1.41 1,745,458 =$20,791,000 
ry equipment on their home campuses 


' 
4 
1 that much of this equipment has 


been prov ided through AEC grants. Also, 


e the proposals for grant funds must 
tipulate the type of experiments, etc., 
} little doubt that a number of in- 


tions sent faculty members to Sum- 
Institutes in anticipation of submit- 
x grant proposals 
\ further significant fact is that no in- 
tution opposed the grant program and 
three institutions had minor com- 
nts on the administrative policy of the 
nt program. The extent of self-sup- 
t of the reporting institutions which 


more than equall 1 the value of the AEC 


ints in ipital equipment ind facilities 


; important evidence of the serious 
ent of the grantee institutions. The 
vnamic growth of this relatively new 
1 spite ol the short- 
igh cost and spec ial 


t 


eld of instructi il 
| 
uipment, and the 


ol requul 1 eq 


iced level of instruction, indicates 


capability and willingness of engi- 

I coll ges to u trodu ( new and 
nportant subject matter into their cur 
al 


It is important to note that the pro- 
ted needs of engineering colle ges ove! 
next three or four years are in excess 
$20,000,000 and that the 


rm of pr yposals to 


requests 


pending in the f 


\ ire about $5,000,000 The com 
mittee express¢ ts concern that th 
nt budget level of the AEC nuclear 
ipment grant program is only about 
000,000 per year. Results of this sur- 
woul | 17 ate th it a substantially 
level f operation would be ap 
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propriate, at least for the next several 
years when many institutions will be 
bringing their nuclear programs into full 
productivity 

Also as has be en pre \ iously explained, 


the principal recipients of DRD grants to 
date have titutions with 


neering programs in nuclear energy tech 


been in engi- 


nology. In keeping with the educational 
pattern of our time, it would be logical 
and helpful, in many respects, if a pro 
gram of support were initiated to assist 
a number of colleges of liberal arts and 
sciences of high standing which regularly 
graduate a substantial number of students 
who then proceed to take graduate work 
in engineering and the physical sciences. 
Such 
equipment for the improvement of course 
offerings in atomic 


assistance would provide suitable 


and nuclear physics, 


NGINEERING 


EDUCATION 


as well as phy sical chemistry and pe rhap 
Whil 
it is difficult to predict the number of lib 


eral arts and sciences colleges who would 


radio chemistrv in these colleges 


benefit from such assistance, a grant pro 
gram of approximately $10,000,000 aver. 
aged over about 100 such colleges would 


to be an appropriate 


the Ti¢ eds. 


seem estimate of 

In general, the survey has satisfactorily 
fulfilled the requirements of the evalua- 
tion committee tor information and opin 
institutions lhere- 
fore, we wish to record our appreciation 


ions trom grantee 
for the fine « ooperation of the engineering 
schools who participated in this survey 
and to Leighton Collins, Secretary of the 
ASEE, for invaluabl aid in the prepara- 
tion and distribution of the 


question 


naires. 





GUGGENHEIM FELLOWSHIPS FOR ROCKET 
AND SPACE FLIGHT STUDIES 


Graduate fellowships up to $2,000 plus tuition for study in 1961 are 


being 


made available by the Guggenheim Foundation for the field of rockets, space flight 


and flight structures. 


Che fellowships are open to students with bachelor’s degrees 
J | 


in aerodynamics, fluid mechanics, physics, physical chemistry, applied physics, applied 


mathematics, engineering sciences, aeronautical, mech 


neerimgd. 


the California Institute of Technolog 


Applications must be received by March 1, 
booklets are available from deans and directly from The 


k'S 


New Yi 


heim Foundation, 120 Broadway, 


Che fellowships are for study at 


nical chemical, oO! civil eng 


Princeton and Columbia | | 


versities and 
196] \pplications and 
Danie | 


York 


descriptive 
and | ] rence (.u 


ggen 


Ne WW 





NSF GRADUATE LAB DEVELOPMENT 


The National Science Foundation 


announces 


that March,1, 196] the next 


closing date for receipt of proposals in the Graduate Laboratory Development. Pro- 


vram. 


date, September 1, 1961 


Proposals received after March | \ 


vill be reviewed following the next closing 
Phis program requires at least 50 per cent participation 


I 


by the institution with funds derived from non-Federal sources 
Purpose of the grants is to aid institutions of higher education in modernizing 


renovating, or expanding graduate-level basic research laboratories 


members and graduate students. Only 


graduate training program leading to the 


proposal submission are eligible at present 


used by statt 
those departments having an on-going 
doctoral degree in science at the time of 


Proposals, as well as requests for additional information, should be addressed to: 


Office of Institutional Programs, National Scienc: 


Foundation, Washington 25, D. C. 
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Understanding the Learning Process 


Ww. J. MCKEACHIE 


Professor of Psychology 


University of Michigan 


1 } . 
Most nt the le ining principles which 
the psych logist suggests as being rel 
int to college teaching are not greatly 
] 


lifferent from ow raimarv conce pti ns 


f good teaching Nevertheless, the col 
lege teac her often forgets them when he 
] 


s designing his college course, and a re 
ew may therefore be worthwhile 

I suppose one of the most familia 
le that 
tf we expect students to learn and to ap 


rine iple s of learning is the princi 


what they're learning to new situa 
’ ns, they have to practi 
tice does not make I 

the learner knows the re 


sults of his prac tice 


_ 
ws 

+ 
=) 


1 
OrKS whe n 


Several vears ago we ran an exper! 
ment comparing the effectiveness of thre 
nethods of teaching our elementary ps 
chology course One of the methods wa 
what we called recitation drill A se 


md method was discussion. The third 
method was inde pe ndent study Che re 


sults of this experiment were contrary to 
ir expectations Not only did the tough 
tation-drill method produce the best 


Learning to teach and, in the larger 
D ming an engineering edu- 
cator, are processes about which we 
really know very little. They con- 
tinually take plac e, the y are very tm- 
portant, and they will soon be me 
urgent After much thoughtful 

the Committee on the Development 
f Engineering Faculties of ASEE or- 
nize d the Ch veland Conference ¢ f 


19-21 November, 1959, to bring to- 


study 


tether mal roup who could iden 
tify and assemble the resources in 
tir wr ind ( the r te Ids, In lu ] ng 
formal education, that can best aid 
this } f learning to I ne ¢ 
her P wator Th , 
ne of thr § originat r from that 
Cleve } ¢ erence 


yertect Practice 


esults on the final examination of the 
e, but the students liked it and mor 

if these recitation students took ad 
ed courses in psychology. In terms 

f our principle of feedback knowl 

lve of results, these students had been 

quizzed frequently ind they got the re 
ults Consequently, they learned the 
basic facts and prin ipl ; which were 


vered on the examination There may 
be some question about whether these 
ire the only objectives w want im a 
course, but it does illustrate the fact that 
if you have an objective, and if vou 

e students the knowleda ot } \\ 
thev re progressing towards this particu 
lar objective, theyre going to achieve 


the obiective the best way the 


I hope, however, that this won't lead 
vou to dismi S the lise ission. te h que 
rhe following veal Ve ran inother ex 
periment in whicl gave the students 

great deal of power to make decision 
for the class as a whol The ¢ xperimen 
tal classes made decisions ibout how 


many tests they'd have during the term 
what kind of tests they'd hav when 


tl e\ d hav the m und what l ignment 
they d have These decisions made in 


] 


our experimental groups wert then sim 


ply imposed by the instructor upon the 
corresponding control sections. In this 
experiment ¢ tudents didn’t differ in 
performance on the final examina 

But the classes did differ in their ability 


to ipply their knowledge to the inalvsis 


of behavior presented in a film. This il 
lustrates igain that our classes Ie um” vhat 
they practice with knowledge of results 
Che students in ou experimental COUrSE 


} id had expert ppl vhat 
they lean 1d l cla } 1 
} 1 their ' tector t those { 
ther students and t truct If o 
] 1 nt ae ene eee 
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we need to provide opportunities for stu 
dents to practice and to get results of 
practice of those parti ular skills. 


Let me digress for a minute to point 
out that these principles of learning 
which our graduate students can utilize 
in their teaching, are also principles 
which are relevant for us in training 
teachers of engineering or any other sub 
ject. Presumably if we want someone 
to learn how to teach, one of the im 
portant things in the learning situation 
should be an opportunity to get feedback 
and I suspect that one of the most ir 


portant parts of internship type experi 


i 


ence is he Iping the interns get some feed 
back on how they're doing. Part of this 
can be done by observation and by stu 
dent ratings, but part of what we have 
to do in training graduate students o1 
teacher interns is to help the teacher 


| } 

learn to get his own feedback from his 
group. This means helping him become 
sensitive to gestural and facial reactions 


develop skills in eliciting participation 


and learn to use written products such 
as examinations as cues to his effective 
ind ineffective teaching. 

The second principl of learning rele 
vant to coll ge teaching is contiguity 
This means that the closer the feedback 
to the action which is being learned, the 
more effective the feedbac x is. At one 
time in marksmanship training the armed 
fore es foll Wwe d tl eC prac tice of hav Ing 
each marksman fire several shots at the 
target, then having the target brought 
back so that he could examine the pat 
tern of shots which he fired When 
knowledge of results was provided after 
each shot, instead of after several, train 
] 





ing time jn marksmanship was reduce 
The one big advantage of the teaching 
machine is that it does provide 
feedback to the learnet 

Marksmanship training also illustrates 


» immediate 


another principl Since soldiers rarely 
sight and fire In combat as the V ha e in 
training, the training w not efficient for 
developing « mbat marksmanship. Sim 


' 
ilarlv. we mav be able to set up teaching 


a 
] 
h 


jective examination, th 





7 | : | 
hinking about the mater 


1 have been ¢ xpect 


titude measures 


were most ¢ ite cuy 





as measured by the 
on the essay € 


of effective teacher 


c that othe things he 
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, ; 
4 fourth learning principle is organiza 


idy - tion In looking across a number ot 
ne modalities, it appears that the information 
in ¢ ypacity Ol the human f unre lated bits 


; : ae cal 
neasur nformation preset ted simultaneou ly 


low mav be to eight instance, if | 
] | ] ] k 
1 ida I OF TahnGonl thu UD S and as 
tudents d p OF rat m numbers and a 
' 1 D4 
‘inatioy vou to repeat them you'll find that you 
Ina tioy I 
Om ap n rep at oups of five or six but if I 
} . lg t t vou ll be ble to re 
hat We 7 : . 
} ) fs 
Fectivi member only four or five. Psychologists 
rforn ly « that it t just tl 
ity) . 
sunt th nt of information ] e which made 
the 
liffere but tl rvanization of 
> Meas : . 
ICE ni mat If instead ot x Vi 
0 
| to | les, for « I I give 1 words 
17 " ‘ = 
in the b le to remember more s\ 
S pe le If tead of words, | é 
Y 
: ' . nher o t 
¢ : ¢ r ( re lem ve i 
is. In ; 
» kinds inv more wo! If I give vou some 
‘ } > 
I wl t ) a I j chnce like | 6 
ement § 10] et \ in repeat as mal i 
the By y izing intormation into 
a hunks, by providing a framework 
iV eX th I h inftormat 1 can be nt 
nts ¢ grated, the capacity of the human b 
effe mes vastly greate1 When we present 
fai lated ormation yy intormation 
hich 1 } related in the mind of 


po ' methine ( 
le of 7 cd } i " ‘i nae 
r= e that curs when 1 get too much 
aual ht flashed into the eye If student 
eee not have a wav of organizing informa 
thar tion, we need to select very carefully the 
eres t} . ene int them to know sO as 
ails t to clutt p tl tuation with exce 
pre —— } hich mav interfere wv th tl 
ining ll of the 1 I 1 ¢ ntials 
nenihi I suppose the fundamental problem in 
we hit to get application, or 
nam t¢ ( ] get hetter tr ins 
ya hen tl ne variability in 
st ! ] eo. its many ex 
me ple f they build up a principle 
han ' = sf Tithe t facts there is 
m h better cl e that they'll be able 
- t t t] ] ig to new situa 
- f t t nit r | i been th 
1 be | le or has been laid out 
, ' +} ; ; ; VW ] 
] the I cl el 
ist t it it 
; | f t} hett hay 
lied If . el 
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ipplications to specific kinds of situations 
t is simply good sense to give examples 
| 


from these situat s of how the material 


lies or better vet to give the students 


; y 


tice In making 


i 


this kind of applica- 


t In most situations it also helps to 
rbalize the principle involved. 

lo some extent transfer is more likely 

ur when motivation isn’t too high 


t too low. If motivation is too low, 
irner appare ntly doesn’t bother to 
he can use his informa- 

too high, students 
Ww range ot possibil- 
ta g to trv new approaches 


Ve have already referred to the im- 


nce of motivation in learning and 


fer Let me briefly review a few 


ts about motivation Modern mo- 

tion theory is placing much more 

phasis than formerly upon the pleas- 
nvolved Ba } , 

( volved in exploring and in new ex- 

S rt} : 1 gests that In teaching 

ma be ible t rely upon students 


ng thi gs simply bec 1use lear Ing 


i\ologists are also still interested in 


etv and we a ilso learning more 

bout it. The results of recent experi- 
, : 

ment idicate that 1f we increase anxiety, 


get improvement in performance up 
point \s we continue increasing 


ty, we reach a point where further 


‘ ein anxiet sults in a decrement 
performar Many of « students 
the rdinary classroom examination 
xious that they fail to perform 
ll as the } Id on the bas s ot 

‘ rai | ‘ | 


hey are able to show in less stress 


tuations. If we reduced anxiety, 


uld get better performance from 
e students. Unfortunately, whatever 
) altect me students positively 
ne students negatively, for some 


t nt ‘ pl bably not motivated 


1 J 
i Tie 4 I m I i Ciass and ha 
, , 1 ‘ 
I e much to do with the stu 


t eS] t I ittempts to moti- 
te tl 1 tl lso applies to train 
te | \ Che SUCCESS t our 
l t Michigan ha 
to tl iount of group 
} get , ’ the r adi ite 
t t the program Be 
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cause we think teaching is important, 
because we set up the situation where 
the teaching fellows come together a 
couple of times a week to talk about 
their teaching, because we have their of- 
fices together, the teaching fellows are 
continuously in contact with other people 


ENGINEERING EDUCATION \ 1—No 


who are concerned about teaching. This 
is a situation which tends to reward ip. 
terest in teaching. This group pressure 
which teaching fellows exert upon on 
another is probably one of the most im 
portant things in their learning how t 


teach more effectively. 


The Thesis Abstract, Fruit of Neglect 


FRANK R. SMITH 


Professor and Head 
Department of Humanities 
Air Force Institute of Technology 


In these days of ever-increasing pub 
lication of technical information, the im 
portance of the abstract as a means of 
informing management and as a tool by 
which the scientist and the engineer keep 
abreast of their fields needs no underlin- 
ing. Evervone admits it. It is fair, then 
to ask whether our students are being 
properly trained to write an abstract that 
will do the job it is expected to do. How 
are they trained, and how effectively? 

Most student engineers and scientists 
must take a_ technical report 
course sometime—usually early—in their 
The course normally 


writing 
college program. 
involves the preparation of a “long tech 
nical report,” with an abstract. The arti 
ficial nature of most such reports is obvi- 
ous: the student is immature, his work 
is derivative, and the abstract is an aca- 
demic exercise which will be read by 
one person, well known to the student 
Under the circumstances these conditions 
are hard to avoid, but they are clearly 
not much like those surrounding the prep- 
aration of a published report or article 
and its abstract 

In the educational world it is assumed 
however, that the student will retain the 
principles he has learned in the classroom 
ind applied in the academic exercises of 
his undergraduate courses Che simpli 
fied textbook problems in mathematics 
ind statics and chemistry will find thei 


1 


inalogs in his advanced and graduate 


courses and in the “real 


proble mis whicl 
must be solved when he is out of school 

Indeed, a good part of what he ha: 
learned is put to practical test while h 
is still in school. His design courses and 
his thesis course are in the curriculum 
for just that purpose: to cause him t 
synthesize and apply his newly gained 
knowledge. But when is his knowledg 
of abstract-writing tested? When does 
he make practical application of the prin- 
ciples he has been taught in English 123? 

For most students, this test, too, comes 
when they write their senior or master’s 
Che thesis 


contains the only real abstract the sti 


thesis—theoretically, at least. 


dent writes during all his college vears 
when he writes it, he has matured som 
what in age and knowledge since his r 
port-writing course, his work is at least 
partly original, and his writing must be 
read by several persons, some of them 
subject-mattet specialists and some 

them not. Unfortunately, however, al 
though the thesis proper is carefully and 
critically read, the abstract of it may re- 
ceive less attention than does the forn 


of the title page. 


Is there any basis for this in lictmer tf 
Anv educator concerned with the qualit 
of his students’ writing can answer th 
question to his own satisfaction by eval 


vear’s or last 


uating the abstracts of tl 
There is one difficulty in 


this procedure however: to evaluate an 


vears theses 
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THESIS ABSTRACT, FRUII 
abstract properly requires at least cursory 
comparison of the abstract with the thesis 
familiarity with 
the terminology and concepts involved; 


body, as well as some 


that is, considerable time is required and 
some technical training is useful if a gen- 
eral sampling of theses is to be examined. 
Because of this difficulty, it is unlikely 
that many have 
made, and so the results of a study here 
t the Institute of Technology may be of 
terest. By wav of additional informa 
it might be noted that every 


Grad 
ite engineering student at the Institute 


such evaluations been 


sist take three or four quarter hours of 
technic al English” 
ground. Since two of these hours repre- 
sent a offered in the 
penultimate quarter, a course closely re- 
lated to the preparation of his thesis, it 
has been assumed that the student was 
especially well prepared to write a good 
The validity of this as- 
sumption has now been tested 

In the fall of 1959, a graduate student 
n aeronautical engineering, Major Robert 
|. Wilson, USAF, wanted to do a special 
study in English to absolve part of the 
four hours he was required to take. An 
evaluation of thesis abstracts was among 


the topics suggested to him, and what 


regardless of his back- 


course student’s 


thesis abstract 


follows is a brief description of his work.® 

He began by consulting various pub- 
lished statements about abstracts to de 
rive a set of generally acce pted standards 
by which to evaluate a thesis abstract 
These 


is; the principal ones concern content 


standards are familiar to most of 


style, length, and proportion, or emphasis. 

With a checklist of the standards 
lrawn up, Major Wilson then evaluated 
in aeronautical 


63 recent master’s theses 


® Maior 


ilts is 


Wilson’s permission to report hi 


gratefully acknowledged 


O} 
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and electrical engineering. 
tory 


His prepara- 
his technical education 
qualified him to render reasonable judg- 
ments based on application of the check 
list standards and comparison between 


study and 


abstract and thesis proper. 

His most important finding was that 
the abstracts were incomplete. If as a 
minimum standard it is accepted that the 
abstract should state the purpose of the 


investigation, the method, the results, 
nd the conclusions, then more than half 
f the 63 were incomplete. An addi- 
tional sentence two would have com- 
pleted many of them, but 33% contained 
no description of method, and a shock- 
ing 25° said nothing at all about results, 


Obvi- 


ously, an abstract lacking these pieces of 


cone lusions, or rec ommendations. 


information is worthless. 
What these figures say about our in- 
struction in English and our reading of 


theses is disconcerting. We are taking 
iction to change our practices. But the 
thought that other schools may have 


lapsed into complacence similar to that 
we felt not long ago prompts this brief 
that it will stir others 
the 


note and the hope 


to do more than pay lip service t 


growing importance of the abstract. 

One more thing needs to be said: Eng- 
lish teachers, like 
ind phy sics teache rs and others, rely on 


mathematics teachers 


the engineering teachers to reinforce and 
supplement their teaching; an engineer- 
} . ? } 
checks his students’ mathe- 
So should 
And par- 


ing teacher 

itics as a matter of course. 
he check his students’ English. 
ticularly in reading a thesis, the student’s 
most important piece of writing the en- 
rineering teacher should give the pres 
entation the same attention and criticism 
that he would 


manuscript of a be 


accord to a 
10k o1 


Sno less. 


colleague’s 
an article. The 


studs nt cle SeTVE 





PH.D. PROGRAM AT CLARKSON 


In September, 1961, Clarkson Colle 
rams at the doctoral level. 

Dr. William G. Van Note, president 
irst two ne programs 
ffer graduate work leading to the doct 
the Physics Department and some of the 


their graduate ims to ofter work le 


prog 


the Chemical Fi 


f Technology will initiate graduate pro- 
larkson. | ced that under the 
ecrin and ( hie istr Departments will 


philosophy degre He said that later 


ier engineering cle partments will expand 


ing to the PI 1) degre 





Follow-up Survey of Enrollments and Staff in 
Various Patterns of Graduate Study 


from 58 Responding Institutions 
for the Years ‘48—’52-'56~-'57-'59 


CORNELIUS WANDMACHER 


Associate Dean of Engineering, University of 
Cincinnati, and Past Chairman of Project III 





ASEE Graduate Studies Commission 

Graduate student enrollments in engi 
neering contimue to soar. For the 58 
representative institutions reporting in 
this survey, most significant gains during 
the last three years (56-59) were made 
in the area of full-time graduate students 

up 45 and the area of part-time stu- 
dents employed on-campus by univer 
sities in research or teaching (up 85° 
The aggregate of these two groups who 
spend full-time on campus in study, re 
search, and/or teaching shows an overall 
increase of 60% since ’56. 

At the same time enrollment of part- 
time graduate students, employed off- 
campus in engineering practice, continues 
to rise (up 27%), but at a decreasing rate. 

Complete breakdowns by institutions 
are given on the attached pages. It 
should be noted that these statistics do 
not include all institutions offering grad- 
uate study under various patterns. The 
basic group of 58 institutions reported 
were those which responded to the orig 
inal (1956 
uate Study” and the first follow-up in 
1957, or which since have sent in statis 
tics. Enrollment statistics for all institu 
S. Office ol 
Education reports, a summary of which 
is published in the Yearbook-Directory 
Issue of the JouRNAL OF ENGINEERING 
EpucaATION (February 15). 

In this survey the number of full-time 
1 graduate stu 
is still substantially less 


survey of “Patterns of Grad- 


tions may be found in the U 


and university-emplove 
dents (13.300 
than the number 


raduate tudents 


off-campus 
17.700 


of part-time 
employed 
Howe the gap is steadily being 
closed Not since the 1948 period has 
the number of full-time and university 
employed graduate students (then 6,400 


exceeded the number of graduate st 

dents employed off-campus (then 5,300 

But many universities are now reporting 
university-associated student enrollments 
vell above the “veteran”-stimulated levels 
of 1948. 

In a number of instances off-campus 
part-time graduate stud 
have been terminated Although thers 
are a few instances of off-campus grad 
uate study centers recently opened o1 
presently planned, the trend in this di 
rection seems to have subsided 


offerings ot 


Two institutions report growth in CO-Op 
intermittent) graduate enrollment but 

the numbers of such students are still 
quite small compared to those on other 
plans. 

It might be concluded that the sharp 
increase in part-time graduate study ex- 
peri need in the early 50’s has satisfied 
n important need in the evolution of en 
education, but that the years 
immediately ahead may find the greatest 
growth in full-time and university-em 
ploved graduate student enrollment. 

One of the distinguishing points of 
this survey has been the endeavor t 

ek out the actual numbers of graduatt 
university based by 


gineering 


! 


being either full-time students or by be 
ing part-time students with university-re 
lated employment in teaching or re 
search [his segment of the graduate 
student population (Group I, Il a & b 

the tables) may be considered to be 
studving under a geographic full-time 
tem. It may be that this distinctior 
nuch more it portant than those usu 
between day and evening st 


ind part-time 


lly made 
1] 
dents UI be tween a 1-time 


stude nts as suc h 


FOLLOW-UP SURVEY 





1 Statistics concerning graduate fac ulty tutions having either substantial full-time 
ve not been totaled but allowed to re- or substantial part-time enr Ilments, of 
iin in the tables by institutions Che both. While th 54 institutions repre 
lentification ol “graduate” faculty is a sent only 54 of the 156 ECPD-a 
ficult task and the numbers indicated credited institutions, they did int 91 

many cases do not seem significant f the doctor's degrees and $4 of the 
nough to be entered into totals Che master’s degrees in ‘59 
mparison of number of full-time staff his type of listing undoubtedly omits 
1 adjun t staff teaching in graduate certain institutions where work of out- 
is ma\ nowevel be significant by tanding q ility 1S being done. Al ) in- 
tituti clusion of institution in the list is in 
As a fir al SYnNOpSsIS a listing of the leed 1 . guarantee that high quality work 
Principal Enrollments and Degrees 
te sh Granted 1959” was prepared and the But th ) —— d s indi ite 
5 300 mber of degrees grant 1 included, a ne f the challenges faced by the 
aa ming that such may be taken as an in Graduate Studies Division and ASEE in 
porting ator of “productivity ” This listing of the ye ahead For instance, nearly 

Ilments ' oe nf 9] et, eee 

1 lewele stitutions Is more complete than the ialf of the institutlo s with pr icipal 

) F in table since it ii cludes a number of enrollments in 59 still granted 5 o1 less 
stitutions with subst intial graduate en- doctor’s degrees in that year 

a ments which for one reason or an While statistics never tell the whole 

a : ther were not reporte 1 in the original tory it is h pt | that tl ibers ma 
= vey of “Patterns of Graduate Stu ly.” erthel I I ful th 

5 grad [his °59 synopsis includes only insti problems befor« 


ned Or 
his di ns 
n CO-Op 1. Full-time Graduate Students enrolled in 12 or more cr lit hours per week of 


} 


Gra ljuate Course S OI 


Thesis. Employment if 


nt but _ 
= Il. (a) Part-time students—University employed in teaching 
re stil 1 : . 1 
. other b) Part-time students University employe i] re ear 
( Part-time students in courses on Campus Employs d off campus 
] I } 7 J 
d) Part-time students at off-campus University st centel Employe 1 


- sharp 


dy ex- off-campus 
Part-time students in courses at off-campus | tions othe in at Uni 


itisfied 
7 versitv study centers. Emploved off-campi 
of en | 1 on 
| Fp Rt ORES SE Re pa res ey a Po 
Il perat e Graduate » ( it Lit iW i time } l I i-time stu 


years saute 

reatest n intermittent periods 

ty-em- I\ f) Full-time Staff—Number of graduate faculty employed by University pri 

t. marily as teachers. Give average number of faculty per year teaching 

nts of n Graduate Courses, or advising thesis student: 

vor t Part-time St iff Adjunct rraduat uit em ed pl ih 1 engi 
eering practice yy res ircl 


iduate : I 

ed by : 

by be 

ity-re | 
ir re 

iduate 

& b 

to be 

-time 


netior 
eC usu 
g stu 


t-time 
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NEW UNIVERSITY, NEW 


DEAN 


ATION 


84% Oi! 


\\ 


Dr. Thomas F. Irvine, Jr., professor of mechanical engineering at North Caroli 
State College, has been named Dean of Engineering for the State University of Nev 


York, Long Island Center, effective February Ll. 


Announcement of the appointment was made by Prof. John F 


Lee, head of the 


college’s Department of Mechanical Engineering and president-elect of the newly- 
established New York university. 
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Engineers and or Scientists 


ERIC A. WALKER 


President, The Pennsylvania State University 
nd President of ASEE 1960-61 


Every satellite that goes into orbit, we 
tten hear 
everv one that does not 
This, 
SeTISE Statements of this sort can exist 
as anything except weak jokes only be 
use pe ople —many\ people, at any rate— 
seem not to know or to understand the 
between 


is a scientific success; whil 
is an engineering 
of course, is sheer 


failure non 


tlerence science and engi 
eermng 
\s difficult as it sometimes is to draw 
the distinction in actual practice, science 
ind engineering are clearly not the same 
thing aims 
and organization of fact and 
Its goal is an understand- 


Science at the discovery 
verification, 
information. 
ing of the world we live in and of our- 

part of that world. It seeks 
truth and knowledge. The scientist puts 
his to dis- 
cover how it behaves and why it be- 
haves that Having done. this, 
he seeks to the facts he dis- 
overs into general, or “universal,” laws 
through induction and hypothesis—laws 
hat can stand as an accurate, quantita- 
tive description of the organization and 


S¢ lves as 


iture under microscope 
Way 


order 


; 
if 


peration of nature 
We get “science” from the Old French 
word meaning “to know”: “engineering” 
rives from the Old French word mean- 
ng “to produce.” 
edge is not an end in itself but is simply 
the raw 


structures, machines, and processes 


To an engineer, know!- 


material from which he fashions 
He 
lirects his attention primarily not to the 
liscovery of facts and information but to 
their application and_ utilization His 
task is to take the knowledge acquired 
through the study of an existing system— 


} 
t! it Is 


rf 


nature—and use it to design a 
new svstem to serve a human purpose 
If science is basically analytical, engi 
If the char 
method of the scientist is in- 
then that of the 


neering is basically creative. 
icteristic 


} : ; 
uction, engineer 1S 


leduction 


If understanding is the basi 
then 


engineer 


the scientist utilization is 


goal of the 
Che distinction here 


goal of 

the basic 
is very similar to 
the the semanticist 


and the writer, the phonetist and the ac 


distinction between 


tor, or in general, the scholar and the 
artist. In fact, engineering is tradition 
ally described as an art. Study and in- 


take the scientist in the di- 
rection of discovery; practice and ap- 
plication carry the engineer toward crea- 


vestigation 


tion 
Historically 
ence has used the adjective “theoretical” 


and characteristically, sci- 


to describe its activities, while enginee: 
ing has insisted upon the adjective “prac- 


tical Actually, the use of these words 
is not now of mu h he Ip to us. The en- 


gineer’s “practical application” is apt to 
be based upon scientific theory, whereas 
the scientist’s “theoretical” study of the 
behavior of the atom might easilv lead to 
a very practical method of preserving 
foods If, by “theory,” the 


drawing of inferences from observed and 


Wwe mean 
then the engineer is con- 
with it If, the 
other hand, we mean to imply a separa- 


verified facts 
stantly concerned on 
tion from reality, then science—the study 
of physical phenomena—cannot properly 
be involved with it. If, by “practical,” 
we mean “useful,” then science has been 
the most practical of all disciplines, as it 
has given us the base upon which we 
have erected a large segment of our cul- 
ture and our economy. And, if, by it, we 
mean to imply a preoccupation with the 
time-tested and the conservative, then it 
hardly applies at all to engineering, with 
its emphasis upon the creative design of 
new machines, new materials, new proc- 
esses, and the like. 

Even though a clear-cut distinction can 
be made, science and engineering do not 
exist in separate vacuums mutually exclu- 
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sive of each other. The fact that engi ists, for instance, find occupation in “a 
neering depends upon science for the plied chemistry” with drug concerns an 
raw material from which it creates its other industrial organizations, in Russia 
designs is clearly understood, I believe these positions are filled with chemica 
Less clearly understood is the corollary engineers. In fact, the Russian econom 
that science depends upon engineering 1S largely run by pe yple trained a eng 
for the tools with which to carry out its neers. 
investigations he scientific study of Phere are several reasons for entorcing 
atomic behavior in producing the light this distinction One of these involve 
and heat of the stars resulted in informa the removal of the growing stigma tl 
tion that made it possible for engineers seems to attach to the word “enginee: 
to design reactors [hese reactors, in For some strange reason, engineering a 
turn, permitted the scientists to refine engineers are losing prestige and fay 
their knowledge, producing information in the United States. Yet never bef 
that enabled the engineers to harness nu in our historv have we needed more 
clear energy in generating electricity, in find new and constructive wavs to util 
preserving foods, and the like. The de knowledge and fact. Perhaps the eng 
sign of huge electronic computers, an neers themselves are partly at fault. B 
cngmeermgd ac hie vement has opened up emphasi: Ing how to as the h ive 
vast new fields of inquiry for the scien at times in the past, they have call 
tists. Scientific investigations into solid attention to the craftsmanship aspect 
State physics are opening up ( mpl tely t] Cll prote ssion and, by impli it10 
new areas of applications for engineers emphasized its creative aspects. By 
Chis interdependence is often seen in isting on the word prac tical,” thev ha 
the work of a single man. To study the perhaps led people to believe that th 
structure of atoms, Edwin Mueller, a lacked imagination and concern for prog 
physicist at The Pennsylvania State Uni ress After all, neither the pract 
versity, used information from the scien businessman” nor the “practical politi 
tific study of optics to invent the ion cian” could pass a Madison-Avenue “im 
microscope, an outstanding engineering age test 
achievement The basic, scientific in- Whatever the reason, we seem, h 
formation he discovers through the use in America, to be turning more and more 
of his invention will undoubtedly be put to physicists and chemists and the lik 
to use in a wide variety of ipplications for jobs that involve design and _ utili; 
lo develop an ettective vaccine for polio tion—jobs for which thev at 9) 
Dr. Jonas Salk found it necessary to con pared and for which engineers are pre 
duct a scientific exp] ration of the be pared \ design problem loes not b 
havior of the polio virus Chis means something else simply becaus assig 
that he turned scientist to provide him it to a scientist rather than to engine 
self with the information he needed to \ loes a further multiplication 
solve an “engineering” problem knowledge eliminate the mn to s 
In Russia, incidentally, this distinction the problem. We must recog U 
eems to be drawn somewhat more care knowledge, in and o elf 
fully than it is in the United States seless. It becomes important ut 
Russia, we are now told oncentrates to t has been put to us . I 
i much greater extent upon the training mau Phis is the job for wl ; 
t engineers than we do here in America I pecifically trained Phi Cri K 
But in Russia practically all the physical to which the ire mitt p 
scientists al engade | n t iching and els can co it as we I] <t the \ 
research, with almost none going int Secondly, this distinction tt 
dustry and management Engineers, on tion to the essential moral obl gat S 
the other hand, are used to a much wider cngineering Although scientist 
extent in management and admnunistra ith other human beings cert 
tion than thev are here in the United bligations, the gathering t 


1 ] V4 +) 
States. Whereas in America many chem formation is not. in itse ictivit 
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- ] 
; that involves morality Facts and But, as we have seen, an engineer is 
a . 1 
Ru formation are morally ne utral They can not a scientist For an experience olf 
\USSld } } f ’ 
‘ e used to advance evil purposes as easily similar significance and relevance, the 
it iif " 
thev can be used to advance virtuous advanced engineering student must be 
nom : 
es And. unless thev are put to uss given the opportunity to practice engi 
eng ‘ 
they advance nothing except the erudi neering, not science For this. he must 
| f the person who gathered them be given the opportunity to learn and ti 
torcing 
; jut engineering is fundamentally com practice design, to create something new 
ivolve 
t] mitte | to the translation of scientihe ts rather than to exp] re why and how 
hal nat . 
: ntormation to create machines st something works that already exists \ 
nee! 
ng tures, materials processes, and the lik | does not learn to paint by study 
ik i . . , y 
if that can be used DV men This is, b ts ( rt ticism Rather, he learns to 
avi : ’ ' 
} nat an activity that does invo | t by painting under the guidance of 
Del r I 
f' This fact na been recogn nl ent artist Nor does a person 
re f{ t z, 
i] ept l—bv leading engineer become re by studying the pl 
i . } 
| Recognition Committee of the Ex ct ( f science He learns, if he is 
e ent 
g ' : 
ly eers ( yuncil tor Professional Deve to lear througn the cesstul 
| B : ’ : : : 11 
1 t has proposed a definition of « pleti ft a design problem. You d 
© ‘ . 
- x for instance that states \ t lear to S n new machin 
‘ til - ’ , 
ect t { t “Engines ig is the prote rn [ taki ) ! ipart Nor do 
Nec 
. : : ' : 
4 ? } mh Knowle da IS ipplic tt lea creat t D\ Pp ict Y an ily SIS 
Bi Q t to the prog . ( ( ( Ss ft 1) le med } 
$y 
a nankit Che phras th the facolties of cnt colleen 
id 1 } , 
t the gm t ind pl IGTESSIVE I] D C er y io gul le thie 
ll ] no t I Ky] ; | } } ] 
2 I Ve more Math ) ( é 4 ing 
t = 1 ; 
' I than craftsmanship I t t} : eV as ions 
politi judgments iney ( I n S that the st mit e ft 
Thev ] ‘ ershil ' ' +} ' 
ie “in iS Cc Ut\ a SORES) Ce ¢ 1C¢ it Is ney mu 
t hould be don t vell a t | the 
t uld be done | Vv involve m ' hines ; 
‘ 1 , | ) i ) ' 
hilit m espe t I t t! ( haracteristi 
more : 1 2 : 
i lirect takes } rT lizatio ' m | ] 
( ilAK } ’ : 
. h , { . e | ; rey surgeons ition 
tiliz : ‘ nd , 
lta Bhat , | Pee ey = gee ead 
t p 1s ie] xpertise 
mitting that it, t t t Craditionall 
pre } 1 
, igineers O! t t pl | hnemiust i 
fe t machine t pra ti ig ( itists ho » mm 
tSOik 1 1 7 | y 
g le =p ) have t teaching by permitting their sti 
’ t tl gineers’ contribution ts to work alongside them as appret 
' ~ : Mei tp} 
lescence” has taken the t | ressors r engines g, to be 
‘os vav t ird this idmissio I t eltective l t] t acl ng should 
| ills this tinction has dehnite ls bye pl icticing ginee! or. at least 
Ce, it < fo) the training ol Wines I ltir y ¢ rmineel il i position to ses 
1tio1 idvanced degree experience at first hand the solutior 
y 1 ’ 7 ’ 7 
irce | part oO the basis or an t mcuit design pr ems Dy competent 
e’t . 7 | 
ial contril ution to the fic ld And t ng engineers 
‘ \\ LN 
BT , " 
Ss orig contribution 1s normally ¢ If the knowledge we discover is t 
‘ n di 1 » the 1 . 
ed to consist of an addition ‘ ! invthing t Ss, 18 to be of an 
| 1] : ' 
ft T \ ies th t ( | ils 
tte i k 10 ledge : * “ n "hs : . i t us ve must continue to honor 
’ 1 
T Set nou yovide a soul } 
S . ses > , I y : id to teach its e through cre itive e1 
ining for the fut scientist it pl , 
} , ’ ot eering desig Science without engi- 
es the raduate tudent with the o “ S 
= , ] 1 
ee ee ae , 3n meat Pi g will lea to erudition without 
P i Cad . } séatte } , } 
+} Og ae } eal lif gress, to ki lve without advance 
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tuation under tl lar f a tellect tant ind creativ 








The Ph.D. Program in the Engineering Sciences 
at The University of Oklahoma 


W. H. CARSON 
Dean 
C. M. SLIEPCEVICH 


Associate Dean 
College of Engineering, University of 
Oklahoma, Norman, Oklahoma 


Two years ago, the College of Engi- support) the committee decided that th 
neering with the assistance of the Grad- only possibility for getting a Ph.D pr 
uate Council undertook an experimental gram off the ground in the College of 
program which was referred to as the Engineering was to pool all the research 
Ph.D. in the Engineering Sciences. This and graduate-oriented faculty in  engi- 
particular program was nurtured from neering and the physical sciences into a 
necessity. Up to this point, the only de- hypothetical department. This depart 
partment in the College of Engineering ment was labeled Engineering Sciences 
which was authorized to grant the Ph.D. principally to stay abreast of the then 
was Chemical Engineering. Several of current vogue that engineers had to iden- 
the other departments had active gradu- tify themselves with science or perish as 
ate programs on the master’s level but members of a discipline in itself. To ad- 
none of these had a sufficient number of minister the programs it was recommended 
staff members with Ph.D. degrees them- that a Graduate Standards Committee of 
selves to qualify for granting the Ph.D. the College of Engineering be appointed 
According to the policy of the Graduate This committee was to consist of three 
Faculty, there was considerable reluc- representatives from the College of Arts 
tance to approve a Ph.D. program in a and Sciences, one each from Mathemat- 
department which did not have at least ics, Physics, and Chemistry. and_ thre 
three Ph.D.’s on its staff. representatives from the College of Engi- 

A survey of our faculty as a whole in neering. The Associate Dean of the Col 
the College of Engineering revealed that lege of Engineering was designated as 
in each department there were several chairman 
staff members who were vitally interested In Januarv, 1957, the Faculty of th 
in developing a Ph.D. program. It was College of Engineering approved the 
also evident that we were faced with a committee’s recommendations and_for- 
chicken and egg proposition. In attempt- warded them to the Graduate College 
ing to recruit new staff, we found it diffi- rhe Graduate Council in turn appointed 
cult to attract outstanding Ph.D.’s into a University-wide committee to evaluat 
departments that did not have an estab- this proposal and finally in December 
lished Ph.D. program. On the other 1957, the Graduate Faculty implemented 
hand, it was quite obvious that we could the program officially when Graduate 
never have the latter without the former Dean L. H. Snyder appointed a Graduate 

The next course of action was the in Standards Committee composed of Dr 
evitable. A committee composed of fac- J. B. Giever (Mathematics); Dr. R. A 
ultv from the College of Engineering and Howard (Physics); Dr. E. E. Bym 
chaired by Dr. O. K. Crosser of Chemical (Chemistry); Dr. O. K. Crosser (Chem 
Engineering set about to make a study of ical Engineering): Dr. W. R. pthegrove 
this dilemma. After much deliberation Metallurgical Engineering); Dr. C. G 
and without benefit of outside financial Dodd (Petroleum Engineering) with Dr 
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(. M. Sliepcevich (Associate Dean of En- 
gineering) as Chairman. Shortly there- 
ter the committee held its first meeting, 
and it established the following require- 
ments for the degree: 


1. A minimum of 60 hours of course 
work (four semesters) beyond a Bach- 
elor’s degree in engineering, the physical 
sciences, or mathematics. Of this 60 
hours. a minimum of 20 hours of grad- 
iate work must be taken in the physical 

iences or mathematics The require- 
ment in mathematics is further specified 
is at least nine hours beyond calculus. 

2, A reading proficiency in two foreign 
languages, one of which must be either 
German or Russian. 

3. Completion of two major, compre- 
hensive problems in fields unrelated to 
each other and also to the dissertation. 
rhe candidate must generate these prob- 
lems on his own, and they must be 
riginal in nature. One problem is di- 
rected toward a basic research study and 

cludes a literature survey, statement of 
the problem, detailed outline of the ex- 
perimental attack and data to be taken, 
letailed development of the theory asso 
ciated with the problem, and a probable 
method for interpreting and correlating 
the data. The other problem is prag- 
matic; it is directed to an engineering 
lesign of a new process or device sub- 
stantiated by detailed economics. 

Both of these problems must be dk 
fended in an oral examination before a 

mmittee of faculty appointed by the 
Graduate Dean [The committee is at 
liberty to ask any questions whether re- 
lated to the special problems or not. If 
inv weaknesses in the candidates back- 
ground become evident during the oral 
xamination, the committee is empowered 
to give the candidate a written, compre- 
hensive examination within 30 davs fol 


lowing the oral The committee may 
ilso request the candidate to do another 
mprehensive problem If the candi 


late passes the oral examination, he is 
permitted to proceed with his doctoral 
lissertation If the candidate does not 
pass the oral examination or written com 
prehensive, he is not permitted to con- 


tinue toward the Ph.D. At this point, 


he can usually qualify for a master’s 
degree. 

Che concept of using two major com- 
prehensive problems rather than the usual 
qualifying examinations over previous 
course work is to emphasize the research 
aspects of the Ph.D. degree. It is felt 
that this objective can be realized more 
effectively by requiring the candidate to 
become reasonably familiar in three fields 
rather than in just the field of his dis- 
sertation. Further, more is to be gained 
from original thought given to two prob 
lems outside the dissertation field than 
to a series of written examinations. The 
latter serves no realistic purpose if the 
candidates are carefully screened prior 
to acceptance into the program. The 
Graduate Standards Committee is rather 
sensitive about not having this program 
degenerate into an obstacle course which 
must be hurdled by one means or an- 
other rheir ultimate objective is to en- 
courage the development of research 
talents. 

!. The candidate must complete a dis- 
sertation and defend it at an oral ex- 


imimation. 


Administration of the degree is rela- 
tively simple: 


1. The applicant must first be ad- 
mitted to the Graduate College of the 
University 
2. If he is admitted, he is interviewed 
bv the Graduate Standards Committee 
of the College of Engineering. If ac 
cepted bv this committee, he is advised 
regarding his program 

3. As soon as the applicant has pro 
cressed far enough along to determine 
what his general field of interest is with 
respect to a dissertation, the Graduate 
Standards Committee recommends to the 
Graduate College that a special Doctoral 
Committee be appointed to advise the 
student. Once appointed, this commit 
tee follows the student through the re- 
mainder of his program. It is responsible 
for conducting the oral and written ex- 
iminations on the special problems as 
well as the dissertation. However, the 
committee is free to invite specialists 
from the University and from outside the 
University to assist them whenever they 
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feel it is desirable. The Graduate Dean 


also reserves this right. 


When this degree was first established, 
it was thought that ultimately as the pro 
gram grew, individual departments would 
gradually be authorized to grant the 
Ph.D. when they could meet the stafl 
requirements acceptable to the Graduate 
College. For this reason, the School of 
Chemical Engineering continued to offer 
the Ph.D. even though its requirements 
tor the degree are identical to the Engi 
All other degree-grant- 


ing departments in Engineering operate 


neermg Sciences 


under the Engineering Sciences graduat 
program; these departments — include 
Aeronautical and Space, Civil, Electrical, 
General Industrial-Manage 

ment, Mechanical, Metallurgical, and 
Petroleum Engineering, Theoretical and 
Applied Mechanics, and 
Physics. The degree is in Engineering 
Sciences rather than the de partment of 
Considering the succe 


1 
of this program, there is no real justific 


Ce ologis ul 
Engineering 


specialization 


tion for initiating Ph.D. programs in sp: 
| fi ld { 


CALI ZeC oT engimecring nor fon Con 


tinuing the Ph.D. in Chemical Engineer 


rexcept as it may have some traditional 


here are five pring ipal bonuses that 
arise | na program of this kind 
1. All departmental lin nish \ 


student feels free to do his 1 ich in 

field and under the most qualified Uni 
versity professor in that field regardless 
area of spec al 
ization For example, the first student 
to complete the Ph.D. in the Enginee: 
ing Sciences had a master’s degree i 
( lec trical 
University 


of the student’s previous 


engineering from Columbia 
His thesis for the Ph.D. i 
the Engineering Sciences was done w 


der Professor Giever in Mathematics on 
a rather abstract mathematical treatment 
of network analvsis Presently, about 
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half of the Ph.D. candidates are working 
in areas outside their previous field of 
specialization. Considering the true 
meaning ot the Ph.D... this trend is c& n- 
sistent; in the past it has been discour. 
aged principally because of traditional 
departmental barriers. 

this pro- 
gram is as suited to students whose y 


2. Because of its flexibility, 
dergraduate preparation in the pure 
sciences or mathematics as for engineers 
\ number of the present candidates cam 
from the pure sciences Che have the 
alternative of continuing their Ph.D 
work in the pure sciences or going tl 
route if their int 


graduate level lean more t¢ 


cngmeernng scrences 
ests on the 
ward the applied sciences In such case S, 
physicists and mathematicians usual] 
tend toward electrical or metallurg 
engineering, ol ipplied ie’ hanics: che m 
ists convert readily to chemical or peti 
leum engineering, ete 


3. Greater familiarity with the reseai 
programs in the various areas 1s ichieve 
by th natural and close association of 


the students and faculty in engines 
and the sciences 
, 


t Phe tendency towar | 


duplicati ms on the graduati 


level among individual lepartments is es 
sentially eliminated 

5 B th unitorm ul | h rh stand 
can be maintained in the graduate p 


gram throughout the College of Engi 
ing regardless of area of specialization 
In the two vears since this program 
t has grown to fort 
( 1, it is estimated that 
over a hundr | students will be « 
rolled. This program has unusual merit 
In every respect, parti ular] I 
schools that are initiating a Ph.D. pro 
Yram in engineering 
tainly 
imum utilization of fact 


has been in effect, i 
Can 

1] 
Well 


v tor those 


In anv case, it cer 
provide S a mechanism for max 
Itv research talent 
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The Relative Merits of Lecture and Recitation 
in Teaching College Physics 


OTIS E. LANCASTER 


Westinghouse Professor of Engineering Educatior 
\ ate Pr fessor Of Physic S 
MARSH W. WHITE 
Protes t Physic 
OTHER MEMBERS OF THE PHYSICS DEPARTMENT 
! State | rsity, Uni sity Park 
Ch Pennsvlvania State Universitv’ Summary 
PI VSICS Department was contemplating rl : , 
? ; am , i ich ement of tl! students u 
modification of their instruction in i. ; ; 
- J ( i Sig 1] nti s the numpel 
physics Thev wert thinking ibout re tat 4) 7 ; ; 
recitations cre ! numbe 
umber of recitation periods , 
| 1 ° ectures decreased 
ising the number of lecture pe . . . 
] | ] } Phe unadiusted ve i ore ! 
the same number. ‘This modih = 
’ t tests a ( | tor a t 
1 permit, { 1 fixed numb 
ts ot t , ice Ss 
t | t n the nun ' rabl i as * 
le | ( ie esu I 
O hours At tl ‘ 
’ { t t ts 
+ felt | r : 
; + that 1e results o three tests and t 
d u 
i 1 ” ; i < } l I ( ymbir 
ted mild be serie +] } | } 
_ 1 ihting the r tests Dy‘ ind t 
tl inner the curriculum could be 5 
Soe er 1. cal final by 2, i.e., the number of hours 
NO il rt the memopers tL Uri , 1 1 
: Ive Che results were then adiuste 
tment shared these vie _ 
| t yunt tor tl tt es in the s 
t tag tf more lectures ! . 
ibilit ) their ry é 
t ts | id CX} ses Phete = 
F t phys I Edd 
ic “ e recitations ae area tect Apper hie J 
ture im it was deem«e | 1 1 * ’ > 1] 
‘ , the i ince that it { c's its \ ould Or 
i careful scientinc investigation < “= ae onecat. E, “as ar ) 
‘ i. D i eis much ss than I in LUI I 
eC” t 1 » ul rsi 5 . . % 
i z nee z : for 1-100 is 4.66, the F here was 4.69 
{ iD nould t j ( . 
eit  puelaecvagpsceean Te" Thus, the difference was highly “sig 
permanent changes w mild 
heant 
. ; +) _ lable IV shows that the results of bet 
qiaure¢ or th CValuavnion an 1 } ‘ 
' lt ' | aa { ichievement of the students with thre 


s presented here were obtained 
igh the co operation of the Physics 
epartment, th 


1e College of Phvsies and 
Chemistrv, and the College of Engineei G S 
g and Architecture This experiment Exe 
lucted in the usual second s« ~ 
t ‘ 1 physics which treat 
ubjects of electricitv and magnetisn 
lich 
I f t the (nnu il Meeting of 
ASEE. Jun 196¢ Recommended 1 


by the Educatio Methods Division ' a) 20 
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rasLe I] TABLE I\ 
UNADJUSTED GRADI OF ENGINEERING GRADI OF ENGINEERING S1 
SCIENCE STUDENT BY CURRICULUM 
i : 4 ! 
i 
3R-11 19 O8.89 | 74.89 | 75.26! 61.47 \ero Ex ee! 
1R-3] 7 66.42 | 67.57 | 77.00 | 60.14 
sR-11 | 78.07 56.49 56.09 
2R-21 12 74.50 55.20 57.81 
recitations and one lecture over those 1k ,] <4 a 
.-31 S.d +) 44 16,65 
students with one recitation and one le 
ture persisted for all curricula, even ie ; 
. it i i re t 
though in many incidences, the number 
of students was small Because of the 3R-I | 79 5 E26 3s) 74 
small numbers involved, the monotone R-2I | ») 6) 0 
increasing performance with an increas- IR-3I 5 0 1S 4 


ing number of recitations was not main- 
tained in all curricula. Architectural Engineer \ 
The analvsis indicates that the diffe: 


ences cannot be attributed to differences 3k 11 2 17.9 92.0 

in teachers or to any other assignable af asia D145 ’ 

cause; it Was conc luded the results were _ ly 12.08 sanded W.04 

due to the treatments C} ht 

Procedure as 7 oer ey oe 

1. Type of Instruction OR " 23 83 - S764 =) =) 
To test the achievement made in in- IR-3L 1 82.71 99.35 91.05 

struction by lecturing with that of in- 

struction by recitations, the second phys Civil I 

ics course for engineers, on the subject ee - 5 - : 

of electricity, magnetism and light, was 1 | 10 an ah - a 

given by three distinct procedures: IR-3L 18 74.83 1s 13 7 7 


3R-1L 3 recitations, 1 lecture and 1 
practicum per week ectrica et 
2R-2L) 2 recitations, 2 lectures and | 


practicum per week 3R-1L 62 78.32 55.87 35.2 
IR xL | recitation, 3 lectures and ] 2R-2I1 25 5.2] S234 34.50 
1 ] > 7 \ + 1 + .5 
practicum per week IR-3l Vi OS 4 
All groups follow the same general ; 
™~ 
outline of subject matter 
For those classes with three lectures ‘ 
sk-11 19 97.37 OX 3 15 
i} 4] 7 MH) 5S if) S555 
rasre Ill 
C;RADE ‘ ] Py ( ( 1k Src ‘ 
: I istria 
Puyst COURSE AND ApTUSTED GRADI 
IN SECOND Cours! 
3K-11 15 5.30 } $9.4 
Non-! ginee g science S ents . , 
an 2R-21 1 82.00 50 00) 55 3 
Ta ill Tests 1R-3] 15 = a) 141 } 
\ 5 6 ¢ ‘ Mi ¢ 
3R-11 197 714.95 34.50 54.71 3R-1] 26 786 34.49 3365 - 
) 7.70 50.22 


24 2R-21 20 74.60 


+ 
1R-3L | 205 77.77 51.08 50.94 1R-31 39 75.70 16.60 18.20 





! MERITS OF LECTURE AND 


M ITE GRADI BY 


SEC EXCLI ENGINEERING 
™ NCE STUDENT 
$6 ¢ 
} 14 76.14 $7.14 $8.3 
9 7.77.33) 53.44 53.67 
(K) = 
10 0 79.35 55.15 53.08 
S| 
; 1 1 6 6) x 57 5 SV 
"WM VIS 53.46 5) (9 
) x0 +1) 53.96 36 99 
7 92177.77 59 00 S295 
2) 19 5.84 36 58 S38 OH 
: 14 18 78.61, 53.28 52.43 
\ | 54.50 5471 
S() 4] 4 9 53.034 
Q 15 74.00 $9 53 3? 5 
| - » 75.78 18 ON (29 
. ”) 13 75 a0 316 G2 26 
} 2 2? 74.04 3204 g )2 
3a 18 &0 <() 83 Jk 5x 
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5 1 39? 144 17 50 
3 13 78 {2 9) 17.04 
3 14 RQ (M) 56.21 ~ Q 
14 6 80.31 33.3) 51.04 
) 12 77.83 57 37 48 
, 1273.58 44.6 18.05 
{ 39 14 80.64 46.14 2) 
wW\W7 77 49 { 
\ 0; } 19 48 } 
11 78.09 33.45 53 1 
11 SS OO 36.73 x05 
1 Q1 3) 1 (« ‘ 
15 s 19 &0 1X Of 
10 ) $8 20 }X 1 
‘ 4.25 $3.25 1O.0 
$0) 3172.3 SO 77 50 1 
121 51.08 30) 80) 
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5 5 x TI j 
| 7 1 
eek, the demonstrations, the devel 
} 
ent of the theory and the discussion 


strative problems were given dur- 
g the lectures to about 120 students 
e recitation classes comp sed of about 
devoted to the 
larification of concepts and the dis 


+ 


students each 


Vere 


assignments 


RECITATION IN TEACHING 


In the second Cast classes two 


the 
the de Ve lopme Nn 


demonstrations and some of 
t of the theory wer 
in the to about 120 students 
Che illustrative problems and _ th: 


pletion ot the theoretical ck vel 


lectures 
given 
lectures 
com 


ypment 


were treated in the recitation periods, 
with classes of about 24 students 
In the first case, classes with one le 


ture and three recitations, the demonstra 


t and 


ons the accompanving theorv were 
riven in the lecture nts 
Che other basic theory and the illustra 
tive pl yblems were discussed dun ng the 
recitation 


ibout 
24 students 


tor 


pe riods, with classes 


Che laboratory sections practicum 
vere composed of about L5 st dent ind 
vere conducted the same wavy for all 
t ee (ry ups 


lo admit a valid interpret vio rt tl 
‘periment, it was necessary that the st 
lents for the three treatments be lected 
t random 


| 1 
For the most part the ones who t 
tl Ss engineers \W thin each 


r students, 


OoOurse are 
fol 


urses are prescribed; 


> 
iculum regula 
} 


1e once nat 
nence i pa 


tern for the curriculum has bee leter- 
ined, any regular student ¢ 1 take his 
ours according to this schedule pat 
tern [The number of schedule patterns 
equired for each curriculum were mn 
tructed and listed i the Oth Un 


Dime g , 
Group B ie a up A, ¢ 
(;roup B 


ule patterns for each curriculum luded 
truction by « f the three pro 
, 
eaure 
A careful t f all student each 
| ] 
t the engineering curriculums 5 com 
yiled prior to registration. By use of a 
| | 
table of random numbers, the students 
ith 1 each cu I culum were assigned 
me to or I tl Ps Ups tl t t 
me ol the thre types ot nsu tion 
This was fairly straightforward for the 
regular third semester students. Much 
greater detail and care wer equ ed to 


_ ] 1 ] 
listribute randomly the irregulat students 
| phas isa l 


Summer Cours 





Chere were about 600 students. The 
general scheme was to have: 





240 students with treatment 3R-1L 
120 students with treatment 2R-2L 
240 students with treatment 1R-3L 


If there had been more students, then 
the plan would have envisioned equal 
Moreover, the 
general plan was to have been carried 
down to each of the curriculums, 75, 45, 
and +5 of the students to each of the three 
However, because 


numbers in all groups. 


tvpes of instruction 
of the tor keeping all other 


classes ot the desired size and because 


necessity 


some of the curriculums’ groups did not 
have enough students for a section, it was 
not possible to maintain this 35, 4% and * 
proportion. Nevertheless, within the de 
grees of latitude, the 
domly selected; and the lists of names of 


students were ra 


all I the students, by groups, were pre- 


| 
before registration ncluding un 


special notations required for registra 


tion At the time of registration t re 


; ; 

were i few students who change 1 cul 
) 

lums. An attempt was made to | 

dle these in a random manner. Two pit 


i 


falls did appeai First, more engineer 
ing science students, an honors group, 
were scheduled for the sR-1I tha 
planned Second, some of the students 
listed in Section 4 were left in Section 


ill semester. The treatments of these 


last two sections were the same and _ the 

hours the same, but this gave an unbal 
J 

nce to the Class SI1Z¢ which was not 


le st a id I raminatr 


Che same hour tests and final examina 
In order 
a common hour, the tests were 
riven at night 
tests and a two-hour final examination 


tion were given to all students 
try have 
[There were 3 one-how 
examination were 
mace up bv the Physics De partment an | 
them Tests 
graded as uniformly as possible by the 


These tests and the 


idministered by were 
grading a_ single 
In addi 
; nt t} . ,} Y ve | = : 

n to the total grades on each “bine 
bh 0k” 


as to the results on each question was 


same two protess« rs 


question on all examinations. 
obtained, a frequency distribution 


nade to see if there were essential dif- 


T 
i 
‘ 
i 


erences on each ty pe of question sinc 
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ia 
the coverage could not be identical (A) ” 
pendix ( vs 
+h 
Analysis of Results 7 
1. Correlating Variable a 
Even though the students were ca; tio! 
fully selected by a random procedu ery 
it was still quite likely that the ability beit 
the students in the subgroups wo ye 
show substantial variability from 5 : 
group to subgroup Hence a better \ 
terpretation of the results could be ma ts 


if a leveling factor or correlating varia} 
The composite numer 


grades the students made in the first 
) 


were found. 
lege physic s course 35) were used { 
this purpose 
Of the 597 
235 the preceding semest 
Thev had been graded in a uniform mar 
ner. Of the 114 remaining who took 
tests and the final examination, 10 wi 
tudents, 40 were from the Cor 


students registered. 4f ) 


took Phy CS 


transter s 


monwealth Campuses, and 64 had tak 7 
the course on the campus during earlie 
semesters or during a summer sess 
\ numerical estimate of the grades that 

these students made in Physics 235 \ 

obtained bv a statistic il inference fr 

their course grades, and the numerica « 
grades made bv the 462 students. 1 ia 


numbers assigned to the letter grades { 
the 114 students were as follows 


\ 95 
B 85 
( 77 
D 6 
Transtet $3 Grade had to be ( 


better 


Che distribution of this group to t! 
three tvpes of instruction by chance 
as follows: 

$R—-1LL—50 
2R-2L—17 
LR-3L—47 


So whatever the errors in estimating t 
correlating number, the effect should | 
small 

It is important to have a correlating 
variable [his can be seen from 
achievement of the 2R-2L group I} 
potential was slightly less than that 
the other two groups. They actually di 
poorer on the first test, before the el 
fects of the different treatments had tin 











} 
| 
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cr 


<} 
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i 


MERITS OF LECTURE AND 


ow, and this lower potential should 
an influence throughout the semes- 


4 true comparison cannot be seen 
1 

out a correction tor this difference 

two other large 


groups were SO 


urls equal in pote ntial that the correc- 


was ot little merit However, it was 
important when the subgroups were 
g considered 


tudent Withdrau als 





c 
\t the close of registration the mber 
students enre Ie 1 were as follow S 
sR-1L 240 
2R-21 124 
IR-1] 233 
more engine ience tudents 


data these students were separate 


fore the first examination, 6 student 
withdrawn, 4 from the 2R-2L treat 
t 1 1 from each of the others 


et the 2R-2L treatment was the nor 


nors afre 


method for giving the cours: the 


reasonably sure the treat- 


nts did not produce the early with 


etween the first test a | th examiina- 


? ? 
there were additional withdrawals, 


1 1 
ally or otherwis« 


It is interesting 
1] 
€ how evenly the ire percentage- 
by treatment Thev were as fol- 
R-II 19 
Ip Oo ( 
2R-2] ) 
> 
IR-3] 19 
1 ] 1 
Cle Trew no pecause ot ness 
t ] , 
c egitimat St ! ed some 
test Sines th make np tests 
1 } 1 . 
not bh grade 1 uniforml\s th prob 
, 1 , 
1 | 
t Se t ent who ft k 1] 
the { l exan nor 
\,y J, 
; +} } mck tee ] 
ina 
( rit 1 ( } 
} ] 1 >) 
\ ht { l and 2 resp 
I 
’ , 
+ 
t to ¢t ! ‘ ( 
] ade. te lets 
het} +] ly el ttril } 
to the erent m tl ot ct 
] . 
) Vi ] | Stat 
e | 54 9 


RECITATION IN TEACHING 


tion or whether they could be exper ted 


by chance when there was actually no 


difference in the student's achievement 
The detailed calculations are give: n 
fables VI and VII, in Appendix B. The 
F value of 5.20 would be expect d- by 
chance alone less than 1 time in 100 
More precisely the 5 and ] I | 

given in the usual tables for ascertaining 
significant differences are 3.02 and 4.66 


Hence, the results are highly icant 


j Teacher Effect 








} ( thoug! t} was ‘ + +, 
t ( ( y the ¢ te t achie } 
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instructor in descending order by section 
would have been Sections 40, 28, 32, 15, 
19 9 99 13 


3, 36, etc. In more realistic 


comparison, when these values are cor- 


rected for class size, the order would be 
98; 32.22. 40. 12. 15. 30, 13, 36; ek 
The best achievement under the 3R- 
1L and for the better performance group 
under the 1R-—3L was made in those sec- 
tions where the lecturer was also the 
recitation instructor, and in the 2R-2L 
the performance of the students with the 
same R and L instructor was better than 
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for the average for the group. Thus 
would appear desirable for the studen 
to have the same instructor in both ¢ 
lecture and the recitation period. Th 
in a way, confirms the results obtain 
by Blumenthal.? 

The percentage of lost students (drop 
for the three method 
of presentation were 21.24, 27.41, an 
30.25 for the 3R-I1L, 2R-2L, 1R-3] 
respec tively. The percentage of failur )| 
on those students completing the cours 
were 15.12, 20.35, 25.48 respectivelh 1 


out and failures 


APPENDIX A 
Survey of Student Opinion 
PHYSICS 235 AND PHYSICS 236 


\t the end of the final examination, 
fall 1957, the students were requested to 
answer the following questionnaire. There 
was no requirement that the student an- 
swer and he was not required to sign the 
In Physics 235 there were 
about 380 students with 286 replies and 
in Physics 236 there were about 500 stu- 
dents with 379 replies. 

The blanks in the questionnaire are 
filled with numbers indicating the per 
cent replying that gave that response. 


questionnaire. 


Questionnaire 


Will you please supply the answers to 
the following by putting a check in the 
appropriate blank. Do this either at the 
end of the exam, or hand it in later at 
the Physics Office. This will be of help 
to us in an effort to more effectively teach 
the physics course. 
the question sheet. 


You need not sign 


1. The part of the course that helped 

most to learn physics was: Lecture 
8), Recitation (77), Laboratory 
(13 

2. I would profit by more of the time 
being used for: Lecture (5) Recita- 
tion (89), Laboratory (5). 

3. I would profit by less of the time be- 
ing used for: Lecture (62), Recita- 
tion (3), Laboratory (32). 

1. Assuming the time distribution un- 
changed I would profit more in the 
lecture if the number of demonstra- 
tions were: increased (46), decreased 

16), unchanged (36 


5. | would profit more if lecture include 
more explanation and less demonstra 
tion. Yes (38), No (57 

6. I found the textbook (S-Z) clear (52 
confusing (26), other (18). 

7. Estimate your numerical grade in this 
Course «—<.e-—"= Oe 

8. In the space below make any comment 
vou wish that suggests anv change 
that would have helped vou. 


Under “comments” the students reiter 
ated their feeling that recitation was th 
place they learned the most. They felt 
that the lecture and the laboratory parts 
of the course were not profitable in pro- 
portion to the time spent on them, and 
that the quality of the lecturing could be 
improved. Some students felt that less 
should be covered in the lecture an 
more time should be spent in explanation 

There were complaints that the ac- 
cent of some of our foreign instructors 
made understanding difficult. 


Comments on Results 


It is clear that the students’ opinions 
are that they profit more from recitatior 
(77°) and that they would profit mor 
from more recitation (89%). We should 
point out that grades are assigned by the 
recitation instructor. The examinations 
are written primarily by lecturers and 
emphasize problem solving, rather that 
qualitative discussion. 


2“Split Sections and Learning in Colleg: 
Physics,” American Journal of Physics, Vol 
25, No. 6 (September, 1957 
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Effective Teaching for Young Engineers 
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EFFECTIVE TEACHING FOR YOUNG ENGINEERS 
Evaluation of Instruction 
rhe Development of Prot mal ( 
[wenty-hve YETs (men with 1 to 3 years of tea hing « xperience ind ten METs 
men with over ten years’ teaching experienc¢ participated in the program. In 
.ddition to these 35 persons, who were in attendance the entire 2 weeks, 14 other engi 
gi ers and 10 other education specialists helped to present th program and wer 
. there for a day or mor Thus, there was participation, in some torm or other, from 
; = 50) colleges of engineering and universities Phere was at least on participant trom 
aching ach ASEE section of the U. S. and Canada. The picture on page 434 of this issue 
: } the Jou RNAI shows the persons pre sent on Wednesday. August 3] 
° ‘he program was well received by all participants. Consequently, the Society is 
wperating with the plans for a similar institute next summer of about twice the 
size of the previous one. The 1960 project was financed by The Ford Foundation 
str ind was directed by Otis E. Lancaster, Westinghouse Professo { Education at Penn 
g state 
5 SECOND SUMMER INSTITUTE ON EFFECTIVE TEACHING 
The Ford Foundation has made a grant for a second and | y Summer Institute o 
Effective Teaching for Engineers. 
[This institute and its predecesso1 ire unique in ben i ted to pr ples I 
ing and their application to the teaching of « neet ubject r) ecifi 
ective re 1) training the fundamental principle se of 
fective teaching methods 2) orientation f voung tea t t] r prote i 
lucators, 3) encouragement of research in ethods for th prov t of learning 
This project will be conducted by the Pennsylvania State Universit with the 
operation of ASEE and Engineers’ Council for Professional Devel pment at Stat 
College, Pennsylvania, August 28 to September 9, 1961 
Selection of Candidates: The Institute will be limited to 70 participants. Thes: 
vill include 40 to 50 young engineering teachers under 36 vears of age. with the 
juivalent of 1 to 3 years college-level teaching experience; and 20 to 30 institutional 
epresentatives with 10 or more years’ teaching experience. The latter will be selected 

, ith the understanding that they will endeavor to conduct programs of similar intent 

5 ind content for young engineering teachers in their local areas. The principal criter 
r the selection of voung teachers will be demonstrated ability and lesire to advance 
titut the teaching protession. 

g Remuneration: All expenses for campus living using and meals) and the round 
Vs p to and from permanent address will be paid. In addition, each participant will 
Fs eive a tax-free grant of $150. 

: Application pplication blanks may be obtained from tl eans of engineering 
ts lleges. To guarantee consideration, all completed forms must be mailed by March 

: Applicants will be notified of their status by April 10 

For additional details, write: Otis E. Lancaster, Westing] Prote r of Eng 
ring Education, 101 Hammond Buil r} Pi State Universit) 

r ersity Park, Pennsylvania 
Not 

‘ 








Cooperative Education—Evaluated 


EDWARD H. LYONS AND DONALD C. HUNT 


College of Engineering 
University of Detroit 


In May 1957 the Thomas Alva Edison 
Foundation sponsored a meeting in Day- 
ton, Ohio, on “¢ ooperative Education 
and the Impending Educational Crisis.” 
Chis conference was attended by repre- 
sentatives of over SO colleges and uni- 
versities and personne l of nearly 400 firms 


{ summary of major findings of the 
recent Study of Cooperative Educa- 
tion conducted under a grant from 
the Fund for The Advancement of 
Education, and based on presenta- 
tions given at the Annual Meeting 
of ASEE at Purdue University in June 
1960. Members of the Study Com- 
mittee were: Mr. Walker Cisler, Pres- 
ident, Detroit Edison Company and 
President, Thomas Alva Edison Foun 
dation; Dr. Ralph W. Tyler, Direc- 
tor, Center for Advanced Study in 
the Behavioral Sciences; Dr. William 
C. Fels, President, Bennington Col- 
lege; Dr. Samuel B. Gould, Chancel- 
lor, University of California at Santa 
Barbara; Dr. Edwin D. Harrison, 
President, Georgia Institute of Tech- 
nology; Mr. Donald C. Hunt, Direc- 
tor, Coordination and Placement, Uni- 
versity of Detroit; Dr. Walter C. 
Langsam, President, University of 
Cincinnati; Mr. Kenneth A. Meade, 
Director, Educational Relations, Gen- 
eral Motors Corporation; Mr. Ken- 
neth G. Patrick, Vice President, Cor- 
porate Relations, Council for Finan- 
cial Aid to Education; Mr. George 
E. Probst, Executive Director, Thomas 
Alva Edison Foundation; Dr. Thomas 
G. Pullen, Jr.. State Superintendent 
of Schools, Maryland State Depart 
ment of Education; Dr. O. Meredith 
Wilson, President, University of Min- 
nesota; Dr. James Wilson, Dean of 
College of General Studies, Rochester 
Institute of Technology; Mr. Edward 
H. Lyons, Industrial Coordinator, 
University of Detroit. 
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As 


employing cooperative students. — T] 
purpose of the conference was to log 
at the existing working models of ¢ 
operative education. One of the finding 
was that no documentation of the val 
of cooperative education had ever be 
made. 

In October 1957 Charles F. Kett 
ing, following correspondence with My 
Donald C. Hunt, Director of Coordir 
tion and Placement at the | niversity 
Detroit, invited the representatives 
several cooperative institutions to 
other meeting at Glenmont in Ne 
Jersey. Here it was decided to seek fo 
dation support for a study to provide th 
documentation, and Dh Clarence 
Faust, President of the Fund for ¢ 
Advancement of Education, became 
terested in the matter. He sponsored 
meeting in Chicago in March 1958- 
of which came a generous grant fr 
the Fund for a systematic study of ¢ 
operative education and its implication 
for the national welfare. The work wa 
done under the general auspices of tl 
Thomas Alva Edison Foundation 
was supervised by a special committ 
on the Study of Cooperative Educatio 
At its first gathering, in Detroit in Ju 
1958, the Committee elected Dr. Ralp 


W. Tyler as its Chairman, appointed Dr 


James W. Wilson as Executive Direct 
of the Study, and Edward H Lvons 
Associate Director 


Scope of the Study 


Because of the current diversity 
patterns, the Committee adopted the t 


lowing broad definition as a basis for it 


study: “The cooperative plan ot educ 


tion will be defined as that education 
plan which integrates classroom exper 
ences and practical work experience i 


Trl. Eng. Fd.. \ 1 N 5, February ! 
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lustrial, business, government, or serv constructed for the purpose of this in- 

type MV rh situations Che work ex- vestigatol ent tled Coll ve Expe riences 

nerience constitutes a re gular and essen Vuestionnaire This questionnaire asked 

tial element in the educational process students about their family background 

nd some minimum amount of work ex some of their pre-college experiences 

rience and minimum standards of pet their academic behavior, their social and 

mance are included in the require extra-curricular activities, their goals, the 

nents of the institution tor a cle gree In financial aspects ol their colle ge attend 

ldition, there must be liaison between ince, and their work experience. An 

he administration of the institution and additional section of the questionnaire, 

employ ng firm. The essential cri for cooperative students only, asked 

] teria. as used in this Study, are that the ibout their experiences in and attitudes 

to lo rk experience be considered an_ in toward their cooperative programs. This 

ot ¢ tegral part of the educational process, College Experiences Questionnaire was 

finding ind that the institution take a definite completed by 2,247 freshman and senior 
ie va esponsibility fol this integration ‘a students 

er b The primary objectives of the Study In addition, those institutions in the 

re: basic sample administered to the same 

Kett 17 “ee | i ae freshman and senior students a psycho 

ith \l . 2 oo ae ear sae sale an logical S¢ ale ( illed the Activities Inde x 


and penetrating evaluation of the 


ord A total of 1.611 students completed this 

“i, cooperative plan of education as it hed ; 

rsity a ns Gastitettine of the Uaioe instrument which provided a picture of 
ertains ) 1S l SO i¢ er 1 =e 

tives the psychological needs of students. The 


States which grant the baccalaureate : 
seats sas \ctivities Index consisted of 300 state 


degree 

n N ‘See , ments for each of which the student in 
Lf 9 To make recommendations in the } ’ 

CK TO licated whether it de scribed in activity 
a area of educational policy and ex ' 
1ci¢ or event he would like enjoys or find 
; perimentation and needs for fu 
ice | -?_ more pleasant thar inpleasant, or 
{ ther research, based upon, but not . 
tor t - whether it described an activitv or event 
it restricted to, the findings of the eres 1a de eee ; 
am st that he would dislike, reject, or find mor 

evaiuation 

sored a ; unpleasant than pli sant Information 
- 3, To disseminate the findings of the ; 

JS relevant to 30 different need variables 

nt fr evaluation and the subsequent Study ae a , 

il " 3 was provided D\ mis Scale 
of Committee reflections upon these Ri ’ : ’ 

. moat ime cen} wer ; 

licat findings in regard to higher educa Finally, the same senior students and 
ica ee 1 group of junior students from each of 
ork the colleges in the basi sample wer 

t t . } ] ’ 
en: [he basic plan for attaining the obje idministered a third instrument, the Col 

on 4 tives of the investigation was: | to lege Characteristics Inde The C.C.I. 

++ ° > 
mum elect a representative sample from the provided information about students’ per- 

neat ‘ ‘ ni i 
‘in J population of cooperative institutions and ceptions of their college environment— 
agelt sample of non cooperative institutions the characteristic pressures and expecta- 
7 whic h. in so tar iS possible V ould be tions Like the Ac tivities Ind. x, the 

ited | mparable to those cooperative institu- C.C.I. provided this student-eyed pictur 

Direct tions selected 9 from these _institu- of the institutions for 30 different psi 
vons ’ 1 1 ’ . 1] ° 

; to collect data from a sample of chological variable \ total of 1,344 
lents, graduates, faculty, and admin completed College Indexes were obtained 
trators which would be relevant to the A mailed questionnair¢ called — the 
ses of the investigation: and 3 College Graduate Experiences Ouestion 
t collect relevant information from the naire, was designed for this investigation 
rsity ’ ; 
, mple of firms which employ coopera Like the College Experiences Question 

the I : ; : : 4 
student naire, it asked g ates about their family 

s tor tt ‘ . . ; 

j Each of the participating institutions background and about their college ex 

eau a 5 1 
t is asked t iiminister to a random perience The majority of items, how 
ator 

imple of freshman and Scnior students ever, dealt with thei educati mal, Ol 
expe ; 7 
‘. n the selected programs a questionnaire cupat mal, and « experiences since ob 
ence 
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Again, 
a special section for cooperative experi- 
ence was provided for graduates of co- 
operative programs. A total of 4,012 
questionnaires was mailed to graduates. 
With one follow-up card, 2,476 or 61.7% 
usable questionnaires were returned. This 
response was one of the emotional high 
points of the investigation, particularly in 
view of the fact that the questionnaire 
was 34 pages long. The respondents 
were from the classes of 1939, 1950, 
1953, 1955, and 1958. 

Interviews were conducted by the Na- 
tional Opinion Research Center. From 
the pool of names drawn as the second 
sample of graduates from all institutions 
constituting the basic sample, NORC 
drew the final interview sample. Also, 
NORC developed the interview schedule 
from a set of specifications provided 
them by the staff of the Study. The in- 
terview schedule, to a large extent, par- 
alleled the mailed questionnaire, but, in 
addition, asked numerous open-ended 
questions, the answers to which were 
recorded verbatim. Interviews were con- 
ducted with 486 graduates. The aver- 
age length of time for each interview was 
one hour and fifteen minutes. 

The great bulk of data for the research 
came from these sources. In addition, 
however, admissions data were provided 
for those freshman and senior students in 
the basic sample; results of Graduate 
Record Examinations were obtained from 
a portion of the senior students sample; 
questionnaire data were obtained from 
163 faculty members who teach coopera 
tive students; interview and question 
naire data were obtained from 30 indus- 
trial firms employing cooperative stu- 
dents. All of the information was trans- 
ferred to 18,000 IBM cards which were 
processed 70 times 1,260,000 


taining the baccalaureate degree. 


‘al r 
giving 


items of data. 


Some Interesting Results 


Cooperative students were asked about 
their reasons for taking a cooperative 
program in college, and a majority gave 
multiple reasons for their choice. Over 
70% of the students indicated the follow- 
ing as among the reasons for selecting a 
cooperative program: 
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1. They desired vocational training 
(78%) 

2. They wanted to apply principle 
and concepts to concrete situations 
(76%) 

3. Financial assistance was necessan 
(77%) 

1. Cooperative programs offer a pra 
tical education. (77%) 

5. They wanted to learn what th 
world of work is like. (73%). 


Students were asked to indicate whid 
were the two most important reasons fo 
taking a cooperative program and th 
only reason reported as “most important’ 
by any significant proportion was “finar 
cial assistance.” This response was giver 
by 39% of the students and no other sj 
gle reason was reported by as much a 
15% of the students. 

The cooperative students’ evaluatior 
of their education found them supporting 
the claimed advantages of cooperative 
education, with their most enthusiast 
support given to the advantages of “leam. 
ing what employers expect in the worl 
of work” and “receiving vocational train 
ing.” 

Cooperative education has always beer 
presented as an educational meth 
which enabled students from the low 
socio-economic strata and from families 
of a lower educational level to gain a 
college education. ‘The data very clearl 
support this contention. The percentag 
of all students surveyed fell into each of 
the five status levels as follows: (4% 
not reported ) 





The data revealed that a_ significanth 
larger proportion of the non-cooperative 
students come from the two upper strata 
and that a larger proportion of coopera 
tive students come from the two lower 
strata. The Study also supported the 
contention that there is a greater history 
of higher education among the families 
of non-cooperative students. This is true 
for fathers, mothers, brothers, and sisters 
and other close relatives. In addition, 
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} 


] a larger number 


ré cults showed that 

cooperative students come from fam 

es where the parents have less than a 

gh school education 

In evaluating the differer s in intel 
tween students of co 


rative and not 
e College Entrance 


cooperative programs 
Examination Board 
t Psychological Examination of 
raduate Record Examination, the ave 

crade of the last vear in high school 


| high school honors were compared 
general, the results showe 1 the coope ra 


about the same 


as, Ol! 


lent in scholastic ability and inte 


criticism of cooperative 


the 


ming 


pera 
lucation has be nN centered i! yund 
k of motivation for school | 
on the other hand, one of the im 
yrtant advantages cited by educators in 
e field is that students are more mo 


industrial 


at result of their 

\ining In order to determine what 
fferences existed, if any, the following 
ms were assessed: interest in cours« 
tside of major, una signed 1 ling { 


urses within and outside of major, out 
class stud kit Is and amount of rea | 
g, intellectual activity, and graduate 
idv. The data indicated that virtuallh 
st between cooperative 
student However! 


i 
consideration is given to the soci 


irerences eX 


1 non-cooperative 


momic strata of the cooperative stu 


nt, wherein environmental influence 
urd learn r could be low t might 
hyp t} 1 that the « operative st 


nt receives added motivation to th 


tent tl it h 1S ible to compare tavor- 


bly with his upper strata counterpart 
non-cooperative program This hy 
th even mort ippli il to ¢ 
g st lents 
About 35% of all the graduates eit 
ets ae tly attending 
t sche ] ) t} pe entad is con 
stant fe ll grou from 1939 through 
1958 N < t nt Lift, ¢ ( é t b 
t mn < Dp t 1 y ope tive 
graduates who e attended or are 
ttendir luat hool Althoug! 
erat traduates have 


umed adv in d legrees more coopera- 
tive graduate urrenth king to 
ward advan ree it might be 
I thesized that this is a continuation 
rt vork pattern an 1 that many 
t perative iduates are pursuing 
ite : art-time basis, and 

t re taking | er to obtain the grad 


it is interesting to note that for both 
perative and m-cooperat id 
t the p entage ft thos vho li 
ted that the received “just about the 
t amount” of intellectual activitiy du 
the undergraduate days increased 
to the length of time they had 
beet t of school, with the class of 1939 
r the highest percentage responss 
of the three groups in this category. It 


was found from the student data that 
yperative than non 
expressed satisfaction 
amount of intellectual activity 
rded them. In view of tl finding 
tht be 


hypothesized that the work experience 

led a ref + f iluating 

umount of tellectual tivity de 

ible for prof il competence The 

pel itive gra luat by tiie yf his 

k obtains this Pp t of rererence by 

the time of graduation The n n-coop 

erative raduat t hypothesized, 

1 this ref 1 the follow- 
raduat 


I Cl { the jl tlOr of the 
t of pract they had ipplying 
pl ts to ete situa 
tions, the prop f cooperative grad 
{ ho id ted that the eceived 
t about the right amount” increased 
th tl uml] f ye t of colleg 
her td 1 for the 1-coopera 
t luat i 1 from the 
t data that f th re co 
t han yperati 
p } ] 1 +t} iount of 
th . ] ] \( 1] Tt 
nt | hy | t] 1 that the co 
tive t profe vally 
mes 1 mor ppreciative 
t pp t lege days pr 
! )} p to col 
t tuat On t ther hand, the 
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find out the importance, in business and 
industry, of applying principles, becomes 
more and more dissatisfied with this as 
pect of his college program 

A comparison of the extracurricular 
activity of the seniors in the = survey 
showed that 26 more cooperative stu- 
dents held memberships in traternities 
or sororities than did the non-coopera 
tive students. In professional societies 
and interest groups, 9° more ¢ ooperative 
students held memberships 

The Study data clearly indicated that 
the cooperative students felt they have 
gained more career intormation than non 
cooperative students, primarily because 
of the work experience. 
a sizable proportion of cooperative stu- 


But even here, 


dents as well as non-cooperative students 
felt that the amount of career information 
they have received is insufficient. 
Virtually no significant differences exist 
between cooperative and non-cooperative 
graduates in terms of job satisfaction, 
length of time on first job, number of 
different results of job 


changes. 


employers, O1 
In addition, the reasons given 
for being either satisfied or dissatisfied 
with their present iob showed no differ 
ence between cooperative and non coop- 
erative graduates. 

Considerable data were obtained re- 
garding the psychological “needs” of the 
engineering students and the “press” or 
environmental influences exerted by the 
engineering faculties and colleges. The 
needs of the students and the press of 
the colleges were then correlated. The 
most interesting result of this correlation 
was the very strong press of the institu 
tions for behavior which is precise and 
orderly and the almost complete absence 
of such need among the engineering 
students. 


Industrial Opinions 
One of the principal reasons cited by 
industrial emplovers for participation in 


cooperative education programs is that it 
provided them with a regular flow of 
qualified talent. In this respect, it is 
used as a recruiting and selection device 
to attract capable personnel with the 
best potential for specific areas of work 
in the company. 
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Another value of the cooperative 5 
tem observed by employing compan 
is that it provides a source of valual 
assistance in the handling of semi prof 
sional, technician, or aide activities wh 
allow members of the full-time prof 
sional staff to concentrate their effoy 
and talents in creative work for wh 
they are \ number 
such technician work assignments for , 


best qualifie d. 


operative students serve as an excelley 
means for giving them a_ breadth 

knowledge of the « ompany and its ope 

tions as well as prac tical ( xpt rience y t 
such important things as 
and meeting schedule deadlines. It hel 
the individual student to become orient. 
to company policies, practices, and p 
ple. It helps him to learn how to ap} 
theoretical information to practical pr 


costs. qual nr 


lems at a time when this knowledge 
freshest in his mind, thus assisting 
maturing him industrially. 
or industrial organization in which ¢ 


The busines 


student is employed serves as a wel 
equipped laboratory with facilities ar 
staff which no college or university coul 
or should maintain 

[Thirty-eight per cent (05 of the « 
operative graduates who responded ind 
cated that they had worked as graduat 
for an organization which employed the 
as cooperative students. Significant] 
more engineering graduates than eitl 
business or liberal arts had worked for 
A total 
1,224 engimecring graduate S were que 
had worked f 


their coope rative emplo er atter gradi a- 


their cooperative « mplovers 


tioned and 546 or 45 


tion. 

Industrial and business employers wi 
have had satisfactory results with coopera 
tive students indicate that there are certai 
responsibilities that the employing orgar 
ization must assume if the objectives 
the program are to be achieved The 
should be a high degree of coooperat 
with the educational institution handling 
the academic portion of the program 
solving problems that may arise in ind 
vidual student situations. Students shoul 
be carefully selected Everv effort shoul 
be made to select those who will fit int 
the organization and have potential t 
make some contribution to it lect 
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1es of selectic imilar to those used 
recrt ting t1 iditi nal colle ¢ graduate 
1 high school students to be trained in 
} } ] 
yrent p a id other spe il p 
should be utilized 
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One t sm leveled at the coopera 

] ] 

yvstem t} it it res ts in the Sele 
f students not well suited for the 
t ch thev are assigned or who 
more terested in the job as a sources 


of further 


this occurs 


ome I ither th a means 
their educatior When 


he administration of 


pl um both on. the part ol the 
l and the cc mpany A number of 
yk ggest that cooperative pro 
ms should be considered as honor pro 


( irefulls elected 
t i perative employ 

t. Institutions that ne this 
that it works satisfactorily 
An industrial o1 
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h —Vver { 


ganization must co! 





ts cooperative stu lent program 
ma lor 7 range stan Ipoint \ Suc 
sful program cannot be geared to ecé 
conditions that happen to exist at 
time n¢ tudents are being selected 
mplovment quota of: entering stu 


ts must be determined on the 


7 
ulistic forecast of personnel needs 


I I years and should be on 
in spite of fluctuations in the 
il ¢ m1 
The « t f the recent recession, a 
ted by the employers of cooperative 
ts \ the re 


ere varied Half of 
| that the recent re 


upon their co 
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tive ims The remainder in 


ted that thev either reduced the total 
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7 7 
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ted the prograr 
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1. The institution is arbitrarily as- 
sumed to have a total on-campus 
capacity of 1,000 students. This 
will be both the co- 


operative and non cooperative pro- 


the case for 


grams 


2. The cooperative program is _ five 
vears and the non cooperative pro- 
gram tour years. 

3. It is assumed that the 1,000 
students are equally distributed 
throughout the years of the pro- 
gram. Cooperative students are 
equally divided into two groups 
during the years of alternation. 

1. The attrition rates are the same for 
both coope rative and non-coopera- 
tive students; however, it is assumed 
PRopUCT FG I ES OF COOPERAT 

\ } f ( I \ a 
J . : 
Numbe Grad ; 

Yea ( 

I wra il 

Ex 4-Ye n Ir 

Prog { Over 4-\ 

10 1.750 > 400 372 
0) § 550 8 400 532% 
0 11,750 18,400 57% 
60! 


Case 1—Co-op begins at the beginning of 
the freshman year and continues 
throughout the five years. Fifty- 

per more 
graduates at the end of 50 years 

Case 2—Co-op starts during the first year 
or beginning in the second and 


seven cent (57%) 


continues for the remainder of 
the five years, or the equivalent. 
Thirty-one per cent (31%) more 
graduates at the end of 50 years 
but only 15% by the end of 10 
vears 

+ 


Case 3—Co-op starts at the beginning « 


the third vear and continues for 
three years, or the equivalent. 


['welve and one half per cent 
12.5°) more graduates at the 
end of 50 years, but 2% less 


graduates at the end of 10 years 
and only 5° more at the end ot 
15 vears 
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that the operation is at full capacity 


tis 
at all times 
There are factors such as possible neg 
for increased faculty and staff for yea DI 
round operation, more rapid deterioratig, et 
of facilities used twelve months instea pt 
of nine, additional office space neede 
for an increased faculty, and the inch Sun 
sion of a separate administrative orga I 
ization to handle the details unique ¢ ‘ 
° ° . iit 
the cooperative program which influeng 0 
the operation of the educ itional pro- 
grams. However, because of the wid | 
divergence in methods of h indling th t! 
factors and the difficulty of assigning 
numerical values to their effects. these 
factors are not incorporated in the t 
inalysis 9 
*ROGRAM 1.000 SrupDENT ( f 
Case II 4 ( Ill 3 \ “ 
( ( ; l 
C , ) 4.¥ , Over 4-\ 
2,004 14° 1 2 | 
rit 14 ) 2 146 0 
15.364 7 13.15% 12¢ 
33! 14 
At the end of 50 vears the practical 
optimum is reached in all three cases 
The number of graduates does not in- : 
crease more than %400 of 1% per year 


thereafter. 
It is clear from the several cases pre 

sented that the cooperative plan does of 

fer advantages. They further demonstrat 

that different organizational schemes o! 

different 

degrees of efficiency with regard to tot f 

of students enrolled and tl 

production of \ t 


the cooperative plan produce 


numbers 


graduate irieties ¢ 


further modifications are also possible 
In any actual operation of a coopera 
tive program all of the theoretical mea 
ures of greater efficiency presented he } 


i 


ry} » hecause 


would be small r 


IS IS S( 

such factors as increased staff and facult 
required to conduct cooperative pr 
grams, more rapid deterioration of plant 


} 
Obviousis 


due to year-round use, ete. 


<e— 
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ma practical point of view and ranges 
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etween limits of 14! and 60 unde 
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rhe results of the Study clearly indi 
le { ited the following important educa 
er yf 1] values of the cooperative system 
pr 
wid By coordinating work experience 
th th the mpus educational program 
yning rv and practice are more closely r 
these 1 students find greater meaning 
t! +} shidies 
> Th dination of work and stud\ 
ises_ student motivation As stu 
t see connet tions betwe en the iobs 
hold and the things they are learn- 
nm the campus, greater interest in 
demic work develops 
}. Students in cooperative education 
lop greate und rstanding ot other 
. le 1 eater skills in human rela 
* t educati furnishes 
t th o} tunities for exploring 
| n abilitic n connection with real 
1 they find a direct means ot 
¢ vocat il information and voca 
il guidance not only in the occupa 
ctica in which they are employed but in 
Cases mber of related fields as well 
t in- >, 4 uve <¢ lu ition ha in im 
ye tant il making | ighe educa 
possib] nd attractive to many 
» p rp ho would not otherwis« 
Cs ( coll The « ings of the stu 
strat ts wl 1 the Ib have enabled 
les | t tt 1 college who could not 
feret t education without it 
) tot \ } ) ms are planne 1 and 
1 tl 1s the students rotat 
es : andl +7 work 1 back to colle 
ne the faculty is better able to keep 
ype } th | : ndust ae 
me ie of the professior 
| 7. B yp itive ed itiol 
se ] } shat half the stu 
cult ts are at work while the other half 
pl th the plan permits mor 
plant t f the college plant 
] 1 
ous!) the ti 
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if business and industrial 
yperative program a 
ng a flow of trained 
ften provides a means for 


ng young people into 


} ] 
ind serves as an actual 
lent Op itive educa 
yntacts useful in later o« 

and for many it 


and position 
of the find 


ication providing greate! 


colle ges 


cooperative edt 
recognition by the community of the serv- 
Ice the colle es are rendering to it and 
t} turn y an additional basis for 
m 1 and financial support for the col 
leges from the community. 

1] he review of all the possible dis 
idvantages | to the conclusion that 

e of them is real when adequate co 

lination is provided both by the col- 
lege and the employers ind when the 
employers provide necessary stability to 
the ¢ mploy ment opportun ties for stu- 
lents The values of cooperative educa 
tion are very significant ind the problems 
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ulty be intimately involved in planning, 
particularly it relates to their 
teaching, and that after the program is 
established there be continuous or pe- 
participation by the faculty in 
planning and coordinating so that they 


as own 


riodic 


will have a more adequate understanding 
of the potential and the problems to 
guide their own teaching 

3. Primary attention should be 
a close and responsible relationship 


given 
to 
between the employer and the college in 
the planning of work experiences, in the 
selection of students qualified to under- 
take the job assignments, and in main- 
stable level of co- 
operative employment through the fluc- 
tuations of the business cycle. 


taining a relatively 


1. A program which increases student 
motivation, helps the student to find 
more meaning in his school studies, at- 
tracts more able young people into higher 
education, and enables more of ther to 
go to college should be extended far be- 
vond the relatively small number of col- 
leges now using cooperative education. 

5. At present programs 
are most often found in engineering and 


cooperative 


social 
three ox 


business education Teaching, 
work, and the civil service are 
cupations there 


shortages of trained personnel. 


serious 
It seems 
likely that cooperative programs specif 
ically designed in each case to meet the 


in. which are 


peculiar needs of the profession would 
attract additional students and help to 
improve thei 
Exploration 
cooperative programs in 


educational 
and 


experience. 
experimentation with 
a much wider 
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range of occupational fields are recom 
mended. 

6. There 
colleges employing cooperative educa 
tion. The findings of this study indicat 
both the values and the feasibility of ¢ 


operative education in colleges of liberg 


should by 


are only a few 


liberal ar 


arts, and such programs 
greatly expanded. 

7. In extending cooperative educatioy 
exploration and experimentation with it 
in post graduate education 


Most 


now emploved part time as a means of 


ire recon 


mended. graduate students ar 
financing their study, but the necessiti¢ 


of a job provide no guarantee of certair 


values of a work experience carefulh 
planned to relate theory and practice 
Here is a field for important pioneer 
work, 

8. The Committee was amazed at tl 
lack of information about cooperatiy 


education among school and college staffs 


and students, among parents 
ployers, and on the part of the publi 
generally. Much more attention needs t 
be to 


about the nature and values 


given informing various 
tive education. 
9 The rc 35 
the part ¢ 
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the 
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to the intelligent of student 
who a plan 


assumptions govert 


ing and thei 
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are interested in such 


education 
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titled as an International Handbook on 
Fellou ships, Si holarships and Educa 
tional Exchange. It is, indeed, just that 
[he publication has been distributed 
widely among universities and libraries 
of all the UPADI countries Che book 
is commended to the attention of all in 
terested members of this Congress. It 
may be purchased for $3.00 from UN 
ESCO Publication Center, 801 Third 
Avenue, New York 22, N. Y., U.S. A. 

An excellent statistical report on world 
wide international exchange is a 48-page 
booklet, Open Doors 1959, published by 
the Institute of International Education, 
| East 67th Street, New York 21, N. 
U.S. A. Many other publications on the 
subject of educational exchange are avail 
able in the United States, notably those 
of the Department of State, Pan Amer- 
International Cooperation 
Administration, Organization of Amer 
ican States, American Council on Educa 
tion, National Academy of Sciences, Na 
tional Science Foundation, International 
Association for the Exchange of Students 
for lechnical 
othe rs 
ful to the authors of this paper. 


ican Union 


Expe rience and many 
All these have been most help 
But the 
principal sources of their material were 
Study Abroad and Open Doors 1959. 

For the material gathered from these 
sources the authors hereby express thei 
dec p gratitude, espec ially to UNESCO 
and the Institute of International Educa 
tion and to all who assisted in the collec- 
tion and presentation of the vast amount 
of world-wide information contained in 
both books. Such statistical information 
as related to educational exchange be 
tween the United States and the UPADI 
countries in the specific fields of agricul 
ture, engineering, and the physical and 
natural sciences was sorted out, assem 
bled, totaled, and analyzed. The results 
are presented in what follows. 


Foreign Citizens in the United States 


Che Institute of International Educa- 
tion compiled its first annual report on 
international 


educational exchange in 


has been a 


1955 Since that time ther 
steady increase in the number of foreign 
citizens who have visited the United 





ENGINEERING EDUCATION 


] 
H 
DD 
P 
Vin 3 
Tot ) 
States on educational assignments. ( 
parisons ire shown in Table 1 
Ratio of Foreign to Ali Students Ste 
: in 
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Under both programs the service may ican participants were sent to the Unite n 
include such features as the training ol States or Puerto Rico for training, study t 
teachers in modern techniques, the de- and observation in the fields of agra. . 
velopment of more effective instructional ture, atomic energy, community develo 
methods and materials, o1 curriculum re- ment, education, health, housing, indy i 
\ tter © y y Ee : ‘ 

— to better suit es —— needs try, labor, public administration, publ 
Oo > COR ved attl f , ‘% 4 , 
the country servec it n Americans safety, transportation, and others, St 
may be sent to the United States, or to ~ ey ; . 
4 oes another 72 Latin American participant 
other countries with a team of U. S. spe- i ei. sal Latin A [ 
De ; ; yursued similar training in Latin Ame : 
cialists, for study and observation lasting - ( 
from several weeks to a year or more ican countries other than their own, 
Practically all participants are given Following is a tabular summary ¢ t 
training abroad in the field of higher ICA contracts in operation in Lati 
education. During the year which ended America on September 30, 1959, in field 
June 30, 1959, over 1,550 Latin Amer relating to engineering and agricultur 
ll ( S | 
Brazil Rural | l State ’urdue | ersity \gric | 
Mir (ys S 
| ‘ . ] 
Chik Universida lécnica de Santa Universit yf Pitts y Engineering 
Maria Research . 
Chile Universidad Técnica d¢ tado | University of Pittsburgh I i 
a g 
Chik { ( Leland S 1] Mining 
vers ¢ ; 
Costa Rica Ministry of Ag liture a University of I ida \gricul 
Ine SUri ( 
Guat ila University of San Carlos ( versity of Kentucl \gri 
. 
Mexico Ee} Olivar Schoo Unive M Vocati 
t ical ‘ 
Peru National S$ ) iI { ( North Ca Sanita , 
ol Pe l { t 4 
Pe Programa Coopera » cle State College of Agri \ | 
Experimentacion Agropecuaria and Engineering, Univer 


North Carolina 





Peru National School of Engineering State Coll \g ( le P 
of Peru and Engineering, Universit f engineering 
North Carolina | 

Operating simultaneously with the 9 States when requested by the Secretar 
ICA contracts listed were ll more in General of OAS through the Inter-Ame 
fields other than engineering and _ agri- ican Economic and Social Council. Sue 
culture. services are established by formal agree- 
; ment between the Secretary General and 
Technical Assistance Services of the the requesting government, and are pr 
Organization of American States (OAS) vided by technical « xperts of the General 
The United States Government pat Secretariat of OAS or by experts esp 
ticipates in the technical assistance serv- cially engaged for that purpose. Wher 


ices of the Organization of American practicable, the United States Govem- 








Unite 
study 
igricul 
EV elop 


indus 
publ 
Sti 
cipant 
Amer 
n. 
ary 
Latin 
1 field 
ultur 


retar 
(me 
Suc! 
gree: 
| and 
> pri 
neral 
espt 
Wher 


Verm- 
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ment furnishes assistance to the extent 
that resources are available, with due at 
tention to those fields included in the 
current work program of the Pan Amer- 
ican Union. 

The General Secretariat pays the sal- 
ries of the tec hnical experts on its own 
staf. The salaries of other experts are 
paid in accordance with the terms of a 
covering agreement. International trans- 
portation costs are defrayed from OAS 
funds, but the government that receives 
direct technical assistance defrays other 
expenses of the mission, including travel 
in the country, as well as per diem al- 
lowances for members of the mission and 
ther costs of the services required to 
arry out the assignment. 

The above information was released to 
Latin American members of the Organ- 
ization of American States on April 22, 
1959, in a brochure entitled OEA Serv- 
icios de Asistencia Tecnica Directa 

During the year 1959-1960 the Or- 
ganization of American States, operating 
through the Pan American Union, 
awarded 170 inter-American exchange 
fe llowships and scholarships to residents 
OAS member states for study in any 
chosen field for periods of 3 months to 
2 years. An additional 75 awards were 
made to Latin Americans for studies in 
Venezuela and Mexico in the field of 
education. Expectations are that the 
number of OAS fellowships for study in 
unrestricted fields will be increased to 
500 eventualls 


IAESTE 


[he International Association for the 
Exchange of Students for Technical Ex- 
perience (IAESTE) is an international, 
non-profit, non-governmental organization 
whose aims are i) to train advanced 
university students of engineering and 
the sciences in the industrial techniques 
f other nations, and (b) to build a foun 
dation for international 
ind goodwill among these potential lead 


understanding 


ers and the host countries 

IAESTE was founded in Western 
Europe in 1948 by universities and indus 
ITAESTE 


todav has 26 member countries, includ- 


tries of 9 European countries 


ing the United States and Canada 
Nearly 3,000 companies in these coun- 
tries are providing training for over 
6,000 visiting students from member 
countries 

This exchange program is reciprocal 


n nature For each student a country 


training in an 
[IAESTE member country, it in turn must 
make a similar training position available 
to a foreign IAESTE student-trainee. The 
trainee must cover his own traveling ex 


wishes to sponso tor 


penses. He receives a maintenance al- 
lowance from the firm with which he 
living expenses 
usually from 8 


weeks to 6 months and usually occw 


} 
trains to cover his dail 


Periods of training are 


during the student's vacation period 
In order to participate in this ex 
change, a committec responsible for the 
efficient administration of the program 
must be established by the country wish- 
ing to join the association. The commit 
tee must have the re presentation of in 
dustrial, university and student groups 
Countries wishing to participate in this 
worthwhile exchange should apply to: 


Gene ral Secre tary, I AES TE 
Mr. R. A. Beijer 

Box 5196 

Stockholm 5, Sweden 


The importance of practical training 
1 education is well recognized by all 
countries It should be noted that to 
date no Latin American country is a 
member of IAESTE, which has been 
established to arrange for practical train- 
ing on an international level. IAESTE 
has stated that it greatly welcomes Latin 
American participation 


Private Industrial Exchange 


Another tvpe of exchange program tor 
technical ind 
hich is gaining considerable attention 


though rare ly 


educational  « xperience 
mentioned in official pub 
lications on international educational ex 
change, is of a private industrial nature 
\ growing number of companies with 
foreign subsidiaries send promising young 
employees or capable prospective em 
ployees from one country to another for 
education and industrial training in prep- 
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aration for subsequent work with the tion for service with Armco. The pla 
company at home or abroad. For exam s commended to all companies wif th 
ple, Armco International, an affiliate of foreign affiliates or subsidiaric an 
Armco Steel Corporation, Middletown ar 
Ohio, U. S. A., annually sends a foreign Inter-American Exchange Programs ar 
student to the University of Cincinnati |. United Nation Tecl lL Assist Or 
for a five year coopé rative degree pro ane Prog 1ms t 
gram in engineering. In addition to re Under the Technical Assistance P 
ceiving 123 weeks of academic work the grams of the United Nations a numb st 
student is employed after the first vean of fellow ships and scholarships of \ ry ot 
for 96 weeks in an industrial training ing amounts have been madi a silables lr 
program in the steel mill and offices of nationals of Latin American countri 
the company’s Middletown plant. For that request assistance in carrving omt t 
this work, which altermates bi-monthly projects of economic and so | develiia t 
with academic periods, the student re- aaeanl Experts of many « brie \ 
ceives wages at the going rate, in addi cluding the United Stat ' ent 
tion to a scholarship stipend of $1,600 missions abroad to render technical a C 
for the first year. Three Armco Inter sistance in these program Followine 
national Scholarship holders are now en- is a tabular summary of those fellowshin« f 
rolled in engineering at the University of authorized by vari agencies of th 
Cincinnati, two from Uruguay and one United Natior or nationals of Latir 
from Cuba. All of them are expected to America, either in unrestricted fields 
return to their native lands after gradua- iriculture, or nuclear scien 
Fo ‘ ra 
Interr \ \ge 1 \ ‘ 
US 
Inte Ia fay 
International T 
Y \ 
In late 1959 plans were being formu ually to a national of an OAS member 
lated, under the United Nations Special state for a period of one academic year 
Fund, for the training of industrial in to study science, public administration 
structors of various institutions in Argen ial work or education in the United 
tina, Chile, and Peru, and for work with States The Pan American Union als 
the agricultural faculties of the Unive: administers Rotary Foundat Fello 
sity of Cochabamba and the Practical ships for International Understanding 
Agricultural School of Bolivia In 1959-1960 these permitted 15 Latin 
ee \mericans to pursue unrestrict d grad 
“ ore Ame , i — i ate work in the United Stat ind 3 ap 
In a previous article of this paper it pointees from the United States to stud) 
was pointed out that the Pan American in Latin American count in whict 
Union administers exchange fellowship Rotary Clubs are located There art 
programs for the Organization of Amer Rotary Clubs in all Latin Am in cou! 
ican States. In addition, it awards an tries except Haiti Grants under the 
unspecified number of 5-vear interest Rotary plan 1 $2.600 
free loans, under the Leo S. Rowe Fund. . ; 
to enable Latin Americans to pursue 3. Ot te Exchan 
studies of their own choice for one veal Programs 
in the United States. One Leo S. Rowe There are at least 8 other inter-Amet 
Memorial Fellowship is awarded an- ican organizations and agencies that 
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S< holarships to 


the exch ( I ms 1 iI itin Americ l 
nd the United States. Of these, ther 
ré 2w tl ot ntion in this pape! Ss 
appli’ x to en { an | hitectur 
One is the International Road Federa 


. from which 16 Latin Americans re 
ich for 8 to 10 months of 
study in traffic er n the Unit 
States. The other is the Inter-American 
Institute of Agricultural Sciences, from 
vhich 779 Latin Americans receive tu 
] 


tion. maintenance, and travel costs for 4 


gineering 


Directory of Organizations and 
Committees in UPADI Countries 
for Training in the United States 


Pers ns m the Unite 1 State S wh ) are 
nterested in studying abroad or persons 
the UPADI countries interested in 
studying in the United States are advis« 1 
) communicate with the Institute of hh 


ternational Education 


many othe orgal itions and nce 
s well I tt within all UPADI 
t that provide information 
SIS CO! ect l with the pro 
ent of fellow hips nd grants fo 
tudy the United Stat A director 
these itions and committees 1 


Recommendations and Conclusion 


satters that have been brought 
paper would seem to dé 


’ : 
rve further discussion ane 


l po ible 
t+ Congress 
| t f Cor leration is +} het 
tial r f 44% in the number 
puis aieabiitat ‘lierdichiae. cual ising 


Stat 1O55 | 

con te their normal share t 

I Che United Stat ily 
| { gn citizens to it 

Ni rsit yotential 
t f ill among nati A 
‘change program should, however, b 
I i fully from time to time, t 

that +} ] Is who are sp 

1 by it lize tl ligation to 


Not all exchange programs impos« 
return limitation Perhaps more ol 
hem should Che authors have no in- 
rmation on the number of foreign visi- 
s in the | t States who immedi- 
tely or eventually tak up their resi- 
there nd wh training is thus 

st to th ati’ yuntries. It is cer 
i howe that all countries lose 
of those it seeks to train for service 


| ] 
[This is regrettable 


ecomn 

ies give serious consideration to mem 
ship in the Inte it il Association for 
he Exchange of Students for Technical 


xperience and that industrial com 
ies of all UPADI countries with for 
iffiliate liaries inaugurate 
i nd pri t duc it al ex hange 
ngements jointly with their allied 
ip ie S an 1 sel t 1 ( lle ve and uni 
ers S 
Third, with the approval of our good 


he Western Hemisphere, 
represent the United States at 
commend 


PADI tak whatever steps lie 


the annual 
in Latin Ame 
ities, as well as 


1umber of professors and scholar 
ged between the United State 


ing I 

1 UPADI count It has been 
ywinted out that the number of U. S 
tudents in Latin America decreased from 
2.570 1956-1957 to 1,049 in 1957-— 
1958, with no figures available for 1958— 
1959: and that he fields of agriculture, 
g 1 science only 51 profes 
1 scholars went from the United 
Stat ill otl UPADI countries in 
1958-] ) lv 81 from UPADI 

t to t United States 


mm | me lial action As 
] OAS anticipates 
from 170 to 500 in th 
I t \r in exchange fel 
u holarships to residents of 
ber Stat r unrestricted study 


S I ths t 2 ear 
p hip exchang 
t Vi te H Lisphere w 
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set up by the U. S. Department of State in the commitment of the United States ¢ 
to commence on July 1, 1960. Grantees international educational and cultural « 


will receive $1,000 pet month plus eX- changes with other nations The Commis. 
S10 otes ki r} ”, cs 0 at add ional 
penses for periods of 1 to 2 semesters. ion notes that the request for Htonal 


Further stimulation of international $5 million in unrestricted funds is med 

: with the expectation of financing more ey. 
educational exchange between Latin changes ‘with the setions of Africa, Li 
America and the United States may be America, the Near East, and the Far East 
effected by legislation pending at the The Commission urges the Appropriation 
time this paper was written. The State Committees of the Senate and the House of 
Department has requested an increase in Representatives to approve the increase jp 


the educational exchange appropriation fro 
$23.2 million to $28.2 million, especially 
since this increase is proposed for dollars 


that can be spent without restriction as ¢ 


the appropriation for educational ex- 
change for the 1961 U. S. fiscal year be- 
ginning on July 1, 1960. Following is 
an excerpt from the text of a statement 
made in late February, 1960, in a hear- 
ing before a Subcommittee of the Ap- 
propriations Committee of the House of In conclusion, the authors freely ae. 
Representatives: knowledge their inability to give con 


country, thus giving the exchang program 
the flexibility of operation it ne ds 


plete coverage to the vast scope of edu- 
cational exchange among the UPADI 
countries. Many programs, particular) 
those of a private nature, have doubtless 


been overlooked. It is hoped, however 


The Commission on Education and Inter- 
national Affairs of the American Council on 
Education commends the Department. of 
State for submitting, with the approval of 
the President, a budget request for interna- 
tional education programs which will make that this paper will furnish a basis for 


possible some much-needed steps forward discussion. 


APPENDIX 1 


PRIVATE ORGANIZATIONS AND AGENCIES O1 Kennecott Copper Corporation 
rHe Unirrep SrTares Wuicn SPONSORED Methodist Church, Board of Missions 
AND FINANCED EXCHANGE OF PERSONS BI Minnesota Mining and Manufacturing Com 
TWEEN THE U. S. A. AND LATIN AMERICA pany 
IN 1958-1959, IN AGRICULTURE, ENGI- Moa Bay Mining Company 
NEERING, AND PHysICAL AND NATURAL National Academy of Sciences—National Ri 
SCIENCES search Council 


Pan American Foundation, Inc. 
Pan American Grace Airways 
Pan American World Airways 


Altrusa International 
American Association of University Women 


American Federation of Soroptimist Clubs Quota Club International 

Anaconda ( opper Mining Company Refineria Panama International Scholarships 

Braniff International Airways aE align eh 

Carnegie ( orporation Rotary Clubs and Districts 

Catherwood Foundation Soka. Seihietuatione’ 

Cordell Hull Foundation Socony-Mobil Oil Company 

Creole Foundation State of Texas 

Creole Petroleum Corporation United Fruit Company 

Henry L. and Grace Doherty Charitable United Presbyterian Church 

_ Foundation, Inc. United States National Student Association 

Eisenhower Exchange lellow ships, Inc, Williams Foundation 

Elias Ahuja I = hange Fellowships Women’s Clubs, State Federations of 

Ford Foundation 

John Simon Guggenheim Memorial Found. In addition, about 1500 colleges and w 
tion versities of the United States parti inate i 

Institute of International Education the country’s exchange program in all areas 

International House, New Orleans of higher education Appendix 2 lists 86 of 


Johnson Foundation these. 
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it I nbe 
St. Louis University St. Louis, Missouri 127 
Washington University St. Louis, Missouri Llf 
University of Nebraska Lincoln, Nebraska 177 
Princeton University Princeton, New Jersey 9 
Rutgers University New Brunswick, New Jer 
Columbia University New York, New York 38 
Cornell University Ithaca, New York 7 
Fordham University New York, New York lf 
New York University New York, New York 1.67 
Rensselaer Polytechnic Institut Troy, New York 197 
Syracuse University Syracuse, New York 9} 
University of North Carolina Chapel Hill, N. C OTF 
University of North Dakota Grand Forks, North Dakota D) 
University of Cincinnati Cincinnati, Ohio 12 
Ohio State University Columbus, Ohio 7 
Oklahoma State University Stillwater, Oklahoma 24 
University of Oklahoma Norman, Oklahoma 179 
Oregon State College Corvallis, Oregon 


University of Oregon 
Pennsylvania State University 
University of Pennsylvania 
University of Pittsburgh 
University of Houston 
Southern Methodist 
Texas A. & M 


rsity of Texas 


Univer 


Unive 
Brigham You University 
Utah State Unive 
State Colk 
M irquette 


rsity 
of Washington 
University 


University of Wiscon 
University of Hawaii 
University of Puerto Ric 


ORGANIZATIONS AND COMMITTEES IN 
UPADI Counrrirs ON Strupy AND 


TRAINING IN THE UNITED STATES 


In All Countries 


Minister of Education, in the cor 
capital 
In Argentina 


Instituto Cultural Argentino-Norteameric 


Maipui 686, Buenos Aires 


APPEN 


THE 


ry 's 


tho, 


Instituto de Intercambio Cultural Argentino 
Norteamericano, Caseros 51, Cérdoba 


Amicana, Godoy Cruz 178, Mendoza 


Asociacién Rosarina de Intercambio Cultural 


Argentino-Norteamericano, Sarmiento 


Rosario 
Committee on 

United States, Tucuman 
Study 


3041. Sar 


Committee on and Training 


United States, Salta 940, Tucuman 


rh 


4S 


Study and Training in tl 
ita be 


the 


Eugene, Oregon 205 
University Park, Pa 145 
Philadelphia, Pa. 30] 
Pittsburgh, Pa. 155 
Houston, Texas 149 
Dallas, Texas 10 
College Station, Texas 93 
Austin, Texas 542 
Provo, Utah IGF 
Logan, Utah 197 
Pullman, Washington 17 
Milwaukee, Wisconsin L( 
Madison, Wisconsin 722 
Honolulu, Hawaii D) 
Rio Piedra . Puerto Rico ray 
IX 
In Bolivia 
Centro Boliviano-Americano, Avenida 6 d 
Agosto 610, La Paz 
In Brazil 
American Consulate, Belém, Para 
Centro Cultural Inter-Americano, Avenida 
Joao Pessoa 103, 7 Andar, Curitib 
Parana 
Instituto Brasil-Estados | Caixa Post 
217, Florianopolis, Santa Catarina 


Brasil Estados | \id Ss no 


Pinheiro 68, | i i 
il Brasileiro-Norteamericano, 


Instituto 
Rua Salon 
Instituto Cultu 


Avenida Borges de Medeiros 261, Edific 
Uniao, 12° Andar, Porto Alegre 
Sociedade Cultural Brasil-Estados Unid 
Rua Sete de Setembro, No. 454, Recit 
Pernambuco 
Instituto Brasil-Estados Unidos, Rua Senadot 
Vergueiro 103, Rio de ] eiro 
a 
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nber 4 ssociacao Cultural Brasil-Estados Unid In Gu 
¢ la Vitéria 6, Salvador, Bahia : I ti Guat \ ( 


Largo ¢ ot" 
19 | niao ( ulti I il B t l F st idos [ nl , I t 52 ( t ( 
Le ahs {INT § nl 
l , Sant 4 t I H 
eps Car } | ‘ 
] 
= uty Ministe D pa t it of I ti i ‘ 


2 tituto Chileno-Nortea cal 1 Cul Cult ] Ham 115. Mexicc 
O7F tura. ¢ upolic } Sl. Concepcion | 
Z Instituto Chil Norteamericar Cul titut Cultural M N 1K 
12 ' Esmeral 1061, Valpar ) le Tal A ( Tol 00. « lalajara 
1 T.] 


nse-Norteamer Sia Pia 





Dominican Republi In Peru 
(4 
devs Instituto Cultural Dominicano-American Instituto Cultural | ino-A ican lirdén 
ee Avenida Pasteur 48, Ciudad Trujillo Antonio Miré6 Quesada 113, Lima 
- r ? 
State 
(XS n Ff uador 
. - . | titvote f ‘ ] ' ct 
Centro. Ecuatoriano - Norteamerican de she t | i ; ion, 1 East 


) ) 
Guayaquil, calle Luque 136, Guayaquil 

Centro Ecuatoriano-Norteamericano de Re | Uruguay 

laciones Culturales, edificio Ejjid venida a Cy 1 1T, ing in tl 


l le Tost 17 tit 1 LJ , 
lO de Ago S17, Quito United Stat Ri} teca Artigas-Wash 





nid Sah 
ritil — 
t NEW SCHOOL OF ENGINEERING AT SANTA BARBARA 


t tl { versity of California’s Santa Bat 


sie A new school of engi! ring iva 
by the Regents of the universit The new hool is 


1eC 
impus ] is been wth rized 


fife expected to open its doors to the first students next fall 
The announcement by U. C. President Clark Kerr and Chancellor Samuel B. 
nidos Gould irks the establishment of the first profes nal scl l on this car pus 
if The initial steps in beginning this professional engineering school will include 
the selection of a dean of the school who will work out the details of the curriculu 


Taco! msulte tion W ith the A cade mi Senate ¢ mmiuttees 
The new ene 1eering school will off the hachel t t Cel ‘ le rree n engineer- 


with raduate degrees to he idd 1 at lat if Cc} r re. lid exp 








What’s Going on in ASEE 


A Narration of Major Actions of the Executive Board and Genera] 
Council Meetings, September and November, 1960 


W. Leighton Collins, Secretary, ASEE 


For the past two years there has been 
much discussion about ASEE’s constantly 
increasing number of 
summer schools, etc., and their sound 
planning and financing. Last June it 
looked as though the Ford Foundation 
would 


special studies, 


provide the extensive financial 
help needed, and three programs were 
submitted to it for consideration. But 
in November the story was different— 
ASEE gets nothing! Thus the “Evalua 
tion of Technical Institute Education,” 
the “Study of Off-Campus Graduate 
Work,” and the financing of the 
“Projects Management Group” have been 
delayed. New sources for financial sup- 
port now must be sought. The interest 
of the National Science Foundation in 
doing something really big or broadly in 
clusive for engineering education is being 
carefully investigated. 

The Society has forwarded a resolu 
tion to the National Science Foundation 
requesting the establishment of a “Divi- 
sion for Engineering Science,” separate 
and distinct from mathematics and phys- 
ics, with which engineering has been as- 
sociated up to the present time. The 
resolution originated in ECRC because 
of the belief that research in the engi- 
neering sciences has progressed to such 
an extent that 


new 


a separate division ad- 
ministered by justified 
Other organizations such as EJC and 
ECPD are being asked to support the 
request. 

The Projects Management Group has 
held its first meeting and is organized 
In addition to the three projects already 
mentioned, the proposal of the English 
Division for a joint study with the Amer- 
ican Management Association of what 
business expects to find in its technical 
reports, the three-year $100,000 project 


engineers is 


160 


of the Electrical Engineering Divisi 
for the visiting lecturer program on the 


fields of ele 


Conterence of 


newer and or advanced 
trical engineering, the 
Mechanics 
every five years by the Mechanics Divi- 
sion, and the Chemical 
Teachers’ Workshop are being referred 
to PMG for approval PMG also is ¢ 
initiate proposals, so the need for the 
permanent 
imperative. 

Che request of the Engineering Econ- 


Teachers sponsored about 


Engineering 


financing of its activities js 


omy Division for a summer. school it 
conjunction with the 1962 Annual Meet 
ing was approved. 

The request of the Industrial 
neering Division for a two-day 


Eng 
summet 
school jointly sponsored by the Division 
ASTME, with ASTME underwriting 


the cost, in conjunction with the 196] 


and 


Annual Meeting was approved. 

In taking a look at what is ahead, the 
financial needs of the Society for 1961- 
62 present some real problems. — The 
Executive Board reviewed the data sub- 
mitted by the Secretary to serve as the 
submitting a tentative budget 
at the February meeting. <A drastic re 
vision of the dues structure for institu- 
tional members, at least, seems impera- 
tive if a balanced budget is to be main- 
tained and if the headquarters. staff is 
to meet the continually growing demands 
ASEE 
to be “the voice of engineering educa- 
tion.” 


basis for 


placed upon it and required for 


audit distributed at. the 
September Executive Board meeting and 
to be published in the Yearhook-Dire 
tory indicated that 1959-60 was another 
good vear and that the financial sound- 
ness of the Society continued to improve 
The financial report for the first quartet 


The annual 


Irl. Eng. Ed., V. 51, No. 5, February 1961 





neral 


WHATS GOING ON IN ASEE 


licates that income and expenditures 


closely following the pattern ot past 


win and are in general accord with the 
idget 

fhe individual membership drive this 
vear is under the direction of the Vice 
Presidents tor Sections rhe 


ten the deans of engineering at member 


have writ 


stitutions and at over 100 schools there 
ow are live-wire membership chairmen 
vith adequate supplies of brochures and 
Particularly at larg 


chools, the efforts of many are needed 


pplication forms 


lo date, the number of new members is 
running slightly behind the average for 
the past three vears 

The Industrial Membership Commit 
tee is concentrating on a list of about 
500 large corporations A letter of i 
itation from President Walker has been 
nt to each and the committee mem 


vers will follow up as nee ded. Some in 


; 1 2 
viduals also are making Valuable pel 
nal contacts in their areas 

Bo 


Lincoln Universitv. and 


The Executive Board approved 
ton University 
luskegee Institute as affiliate member: 

The littl house occupied by ASE] 
s its headquart rs has been modified by 


the University of Illinois to provide mort 


work space Che mterior also has bee n 
redecorated Che improvements were 
lly needed and are apprec¢ iated by the 


ntire stati The Executive Board ap 
proved the immediate employment of a1 
1d ] 


1dditional person to give some relief to 
; 


the work load of the Secretary and Office 
Secretary, and endorsed the idea of em 

ving the Assistant Secretary on a 
lf-time basis throughout the vear in 
stead of only for the academic vear 

ECR(¢ reports that it has elected Ric« 
University to membership, that it will 
harge $4.00 for the 1961 Research Re 
ew, that it is revie wing new member 
ship applications on the basis of new 
tandards—the participation of the teach 
g stati in research rather than merel 
the dollar value of the work be ing don 


ind that a committee has been appointed 





e the value of undergraduate 
search experience and how commonh 
h programs are being carried out 

The Pacific Southwest Section is pro 


I 
ceeding with its plans to deve lop an in 
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| It is believed 
the needed funds can be raised locally, 
as previously agreed to, with both edu- 
cational institutions and industry con- 
tributing. 


Che Mecha 
reporte d that the subs: riptions to its pub 


stry-education program 


il Engineering Division 
lications ($1.00 per vear were insufh 
client to meet costs \ request has been 
made to the Secretary suggesting a dues 
increase Of 60¢ per year per member for 
livisional publications 

The General Council voted that the 
resolution of the Graduate Studies Divi 
sion should be widely distributed. as re 
quested by the Division The full text 

| the re hh tion ft yl] ) 


ASEE GRADUATE STUDIES 
DIVISION 


Res ution 


Whereas, the lead time between a scien 
tific disc v and its industrial ap 
mstanthy decreasing, and 
Whereas, the demand for and enrollment 
mineermng graduate programs have 
nereased markedly since World Wat 


Whereas, engineering undergraduate cur 
ri¢ ula have been imcreasing in common 
core content, in scientific s« ope, and in 
length durit the past several de ides 
and 

Whereas, a definite need has now de 
ve lope d for engineers educated for the 


professional practice of engineering in 


cluding design and produc tion. or ¢ 


I 
development and research, and 
Where is individuals suited for either 


pl TeSSIOI il practice or tor develop- 


ment and research usually differ mark 


edlv in temperment and motivation, 
ind 
Whereas, the eng neering profession, the 


vil 


civilian economy, and the defense ef 

fort badlv need engineers of both such 
tvpes educated on a doc toral level 
now, therefore 

Be It Resolved, that the Graduate Stud 
es Division of the American Society 
for Engineering Education hereby 
urges the establishment of separate 
programs ] iding to the de grees ot 


Master of Engineering and Doctor of 





4 


462 JOURNAL OF 


Engineering in the several specialties, 
and 
Be It Further Resolved, that the Gradu- 


ate Studies Divisions also favors the 


continuation of current university grad- 
uate programs leading to the Master 
of Science and Doctor of Philosophy 
(Ph.D.) degrees in the several engi- 
neering specialties, and 

Be It Further Resolved, that a copy of 
this resolution be forwarded by the 
Secretary of the American Society for 
Engineering Education to all engineer- 
ing schools, the Engineering Founder 
Societies, and State Boards of Engi- 
neering Examiners in the United 
States. 


Vice President Hall reviewed the prob- 
lems being faced by ECPD regarding 
graduate work, and it was agreed he 
should see that a statement of the diffi- 
culties be sent to President Walker so 
that they can be considered in the light 
of the proposed off-campus study. 

In discussing programs of the Interna- 
tional Engineering Education Committee 
the need for appropriate programs for 
foreign students was considered. It was 
voted by the General Council that the 
Committee appoint a small group to find 
out what really is being done in our col- 
leges of engineering to adapt programs 
to the student’s needs in his native coun- 
try. 

The Visiting Scientist programs of 
NSF—for high schools, colleges, and uni- 
versities and for foreign visitors—were 
discussed in order to get some idea ot 
the extent to which ASEE should par- 
ticipate. There was a significant lack of 
enthusiasm for a foreign visitor's pro- 
gram, but the Secretary was instructed to 
explore what could be developed for 
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high school visitations. The current pro- 
gram for visits to junior colleges, smal] 
liberal arts colleges, ete. is being ey. 
tended to July 1, 1961, provided NSF 
grants additional funds. 

The request of Worcester Polytechnic 
Institute for ASEE to cosponsor its pro- 
gram on Research Goals was approved, 

An ad hoe Printing Economy Commit. 
tee has been appointed to study the cost 
of printing the JouRNAL and recommend 
a change of printer if it is desirable. 
The reasons are the increase in cost of 
5.8% for this year, the fact that the 
Yearbook-Directory is being printed Sep- 
arately this year for economic reasons, 
and because the last such study was 
made five years ago. 

The request from ECPD for a study 
of the effect of Junior College programs 
on engineering education was_ referred 
to the Guidance Committee of ECAC for 
study along with instructions to cooper- 
ate with ECPD and to submit a report 
on what should be done. 

There was much discussion of YETs 
at the Executive Board meetings. It was 
suggested that perhaps “New Engineer- 
ing Teachers” might be a better classif- 
cation and afford a better basis for useful 
programing on both the local and See- 
tion levels. Suggestions for how to get 
more such people to the Annual Meeting 
are welcome. 

The next meeting of the Executive 
Board will be held on February 7, 1961 
in Chicago, and both the Executive 
Board and the General Council will meet 
during the Annual Meeting at the Uni- 
versity of Kentucky. 

These are the highlights of the Execu- 
tive Board meetings on September 21 
and November 16 and the General 
Council meeting on November 16. 





NUCLEAR PH.D. AT ILLINOIS 


An advanced educational program leading to the Doctor of Philosophy degree in 


nuclear engineering has been established at the University of Illinois. 


Action on 


the new program came two years after the University’s initiation of nuclear engi- 


neering at the master’s degree level. 


During that period 13 degrees have been awarded and physical facilities have 
come to include the Illinois TRIGA nuclear reactor, three sub-critical assemblies, a 
heat transfer loop, a radio chemistry laboratory and a nuclear metallurgy laboratory. 


The reactor began operation last July. 
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Teaching Positions Available 


pHYSICIST TO HEAD DEPARTMENT 
f Physics in undergraduate area of en 
Opportunity avail 
‘ble to teach advanced elective courses 
nd in research Ph.D. prefe rable but 
Write to Dean, School of 


gineering curri¢ ula. 


ot esse ntial 


Engineering Che Cooper Union, Ne W 
York 3, N. Y. 


INDUSTRIAL ENGINEERING—AS- 
sistant or ASS ciate Prote SSsOT cle pending 


pon qualifications. M.S. required, | h.D 


I | or P E de sirable. iv teac h 
levelop area ot Process Engineering 


| Design. Start September 1, 196] 
rite H. I Manning 


it of Industrial Engineering, Virginia 


TEACHING VACANCIES EXIST FOR 
dergraduate courses in Mechanics 
rmodynamics, Materials in young 
gineering Department. Minimum r 
irement—Masters Degree. Rank a 

lent on qualifications. Writ 

Jack Jordan, He id, Departm« t of Fr 

eering, Sir George Williams Univer 
Montreal 25, Canada 


EFACHING POSITION—IMMEDIATE 


ening in hvdr: ulic engineering. The 
ergraduate course is given in Fre 
\bility to lead research programs tor 
duate school. Hvdraulic engineering 
eT LE f ind advanced rf gre 
Apply in French: Head, De 
tment of Civil Engineering, | 


versity, Quebec, Canada 

MECHANICAL ENGINEERING. MAN 
required in the machine design area 
ting September 1, 1961. Excellent 
pportunity to teach and direct under- 





sta 


graduate and graduate programs. De 
velop courses and research for a new 

perative Ph.D. program which is 
sponsored heavily by local industries and 
i sizeable foundation grant. Salary and 
rank will depend on educational back 
round and experience. Write to J. W 


Bunting, Head, Mechanical Engineering 
Department, University of Cincinnat 
Cincinnati 21, Oh 


MECHANICAL 


teaching and research positions 


ENGINEERING 
in heat 
transfer-thermodynamics and materials 
\ttractive opportunities are 
available due to departmental expansion. 
Ph.D. required. Write to Donald M. 
Vestal, Jr., Head Professor, Mechanical 
Engineering, Auburn University, Auburn, 


science, 


_ 


TWO OPENINGS IN MECHANICAL 
engineering for young Ph.D.’s—one in 
thermodynamics-heat transfer and one in 
design. 
]. Seeley, Dean, College of Engineering, 
Duke University, Durham, North Caro- 
lina. 


Research opportunities. Walter 


EXPERIENCED PH.D. IN APPLIED 


\fechanic | cipally for graduate in 
t | earch, rank be deter 
( b f qualifi ) Als 
eache h | ( d de e cle 
t ] t 1 echanies 
) t 1 VOI 


ELECTRICAL ENGINEERING 
teaching positions open in the areas of 
microwaves, and_ electromag 
’s preferred. One opening 
February and another opening 

tarting September, 196] Possibilities 
research and consulting. Send resum« 

to L. J. Galbiati, Dept. of Elect. Engr., 
Merrimack College, North Andove Mas 


OPPORTUNITY FOR 
\ Ph.D.’s l trical mie hanical 


irgica Ww! nave drive and imag- 


ition and would like to assist in devel- 


pment of a growing research and gradu- 
te pl fram is well is te icl Accredited 
lergraduate curricula, midwestern uni 


rsity located in industrial area, 10 month 


) } 
12 montl ppointments, ran} ind sal 


vcomr e with qualifications. Ef- 
fective Jul | September 1, 196] 
Write to 51-5. TouRNAL OF ENGINEERING 
EpucaTIon, University of Illinois, Ur- 
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OVERSEAS. ROBERT COLLEGE, IN 
Istanbul, Turkey, presents a challenge in 
education in a vital part of the world. 
West and Middle East are contributing 
side by side to the development of a 
young and vigorous nation. Opportu- 
nities are available in engineering, busi- 
ness administration and economics, the 
sciences, and the humanities. Graduate 
degrees required. Address inquiries to 
Dr. Howard P. Hall, Dean of Faculty, 
Robert College, Bebek Post Box 8, Istan- 
bul, Turkey; with copy to the Near East 
College Association, 548 Fifth Avenue, 
New York 36, New York. 


CIVIL ENGINEERING ASSISTANT 
or Associate Professor. A man with 
highway and soil mechanics experience 
A doc- 


tors degree is desired, but training of 


both in practice and in teaching. 


one yeal be yond the maste rs de yree and 
ability to guide graduate student re- 
search work in soil mechanics should be 
minimum. Start September 1, 1961. 
Write to Professor William S. La Londe, 
Jr., Chairman, Civil Engineering Depart- 
ment, Newark College of Engineering, 
323 High Street, Newark 2, New Jersey. 


TEACHING AND RESEARCH. OPEN- 
ing for Electrical Engineer with Ph.D. 
to supervise graduate research and do 
some teaching. Research experience in 
microwaves oO1 semiconduc tors desirable. 
Private research or consultation encour- 
Excellent 
rangements. Department 
leading to Ph.D. Position available Sep- 
tember 1961 or sooner. Apply to Chair- 
man, Electrical Engineering Department, 
Vanderbilt University, Nashville 5, Ten- 


nessee. 


aged. salary ind rank il- 


offers work 


PROFESSOR OR ASSOCIATE PRO- 
fessor—to teach courses in aerospace and 
mechanical engineering at both under- 
graduate and graduate levels and direct 
graduate research. The new expanding 
graduate (65 full-time graduate students ) 
and research program will require ap- 
plicants to have Ph.D. o1 
Rank and salary will depend on qualifica- 
tions. Address inquiries and send pet 
sonal data to H. D. Christensen, Head, 
Mechanical Department, 
University of Arizona, Tucson, Arizona. 


equivalent 


Engineering 
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ASSISTANT PROFESSOR TEACHING 
position in Mechanical Engineering De 
partment, University of Nevada, R 
Nevada, available in fall 1961. Mg 
degree in M.E. and some additional ex. 
perience is desired. Write to chairman, 
MECHANICAL ENGINEERING —Ag 
sistant or Associate Professor with spe- 
cialty in either Thermodynamics or Mg 
chine Design. Advanced degree required 
and design office or industrial research 
experience desirable. Also expect to have 
one or two openings for junior staff, Ap. 
plications with full particulars should be 
sent to Head, Department of Mechaniea} 
Engineering, University of Saskatchewan, 
Saskatoon, Sask., Canada. 


MECHANICAL 


position 


ENGINEERING 
teaching September 
1961. Man with Ph.D. (preterred) or 
Masters Degree whose field of special. 
ization is either Huid mechanics, heat 


Starting 


transfer and thermodynamics or machine 
New. engi- 
neering school with excellent facilities, 
Salary and rank will depend upon quale 
fications. Apply to: Chairman of the 
Division of Engineering, Sacramento 
State College, Sacramento 19, California. 


design and stress analysis. 


THE ELECTRICAL ENGINEERING 
Department of The City College of New 
York has several positions available on 
the teaching staff beginning September 
1961. Rank and salary commensurate 
with qualifications and experience. Op 
portunity for graduate study. Applicants 
must be present residents of the United 
States. Address inquiry to Prof. HL 
Taub, Dept. of Electrical Engineering, 
The City College, Convent Ave. at 139th 
Street, New York 31, N. Y. 


MECHANICAL ENGINEERING. EX 
cellent opportunities for persons qualified 
in industrial engineering, thermodynam- 
ics, gas dynamics, heat transfer, fluid me 
chanics, nuclear engineering, mechanics 
of solids, or automatic control theory. 
Rank and salary dependent on qualifieas 


tions. Research and consulting encour 
aged. Write to S. Mercer, Jr., Head, 
Mechanical Engineering Department, 
Drexel Institute of Technology, Philadeb 


phia 4, Pa 
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